As  a  food  preparation  surface,  Formica  is  supreme.  Every  one  of  its  exceptional 
qualities  makes  it  the  ideal — and  economical — surfacing  material  for  preparing  tables, 
benches,  storage  shelves  and  chute  runways. 


HYGIENIC  —  Formica  has  a  hard,  smooth  surface  that  cannot  hold  dust  or  germs.  Easily  cleaned  with  a  damp  cloth. 
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HEAT  RESISTANT — unaffected  by  temperatures  up  to  120  C. 

ECONOMICAL — Formica  needs  little  maintenance,  never  needs  renewal.  Its  first  cost  is  the  last  cost. 


For  full  information  about  FORMICA  please  write  to: — 

Thomas  De  La  Rue  &  Co.  Ltd. 


(PLASTICS  DIVISION)  IMPERIAL  HOUSE 

84/86  Regent  Street,  London,  W.l. 
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British  Food  Research  can  be  lengthened  by  applying  surface  coatings  of 


I  A  LTHOUGH  during  the  war  much  of  the  long 
range  work  of  the  Food  Investigation  Organisa¬ 
tion  had  to  be  suspended,  new  lines  of  investigation 
I  were  started  when  the  war  ended  which  are  now  be- 
t  ginning  to  yield  results;  details  of  these  are  con- 

ttained  in  the  report  of  the  Food  Investigation  Board 
for  1949. 

One  of  the  main  studies  at  the  Low  Temperature 
Research  Station  has  been  to  investigate  methods  of 
I  improving  the  quality  of  frozen  meat  imported  into 
I  this  country  from  Australia  and  New  Zealand,  work 
which  is  being  carried  out  with  the  collaboration  of 
the  Ministry  of  Food.  Mathematical  work  on  the 
composition  of  meat  carcasses  has  reached  a  stage 
where  the  results  can  be  presented  in  a  simplified 
form.  This  enables  many  problems  concerning  the 
growth  and  fattening  of  meat  animals  and  the  food 
value  of  the  meat  to  be  clarified. 

Other  investigations  at  the  L.T.R.S.  have  resulted 
in  the  development  of  a  process  for  producing  stable 
■  dried  albumen  with  commercial  possibilities. 

,  Some  experiments  are  being  carried  out  to  ascer¬ 
tain  whether  high  frequency  electric  fields  have  any 
lethal  effect  on  bacteria.  It  has  been  the  opinion  of 
some  investigators  that  bacteria  can  be  killed  by  this 
means,  but  so  far  little  positive  result  has  been 
achieved  and  some  of  the  experiments  are  being  re¬ 
peated  under  careful  control. 

Hitherto,  the  sterilisation  of  foods  by  irradiation 
with  high  energy  electrons  has  resulted  in  the  deteri¬ 
oration  in  taste;  tests  are  being  made  to  discover 
how  such  deterioration  is  produced  and  whether  it 
can  be  prevented. 

The  experimental  work  carried  out  by  the  Torry 
Research  Station  at  sea  under  commercial  conditions 
has  been  concentrated  on  one  fairly  typical  ship,  on 
which  temperature  surveys  are  in  progress  to  test  the 
effectiveness  of  present  practice  in  cooling  the  fish  as 
quickly  as  possible  and  maintaining  them  at  32®  F. 
from  catching  to  landing. 

A  much  more  convenient  and  easily  controlled 
smoke  producer  for  the  Torry  fish  smoking  kiln, 
which  has  been  erected  and  tested  at  the  Station,  is 
now  being  adopted  in  the  most  recent  commercial 
installations. 

At  the  Ditton  Laboratory  research  has  been  car¬ 
ried  out  to  see  whether  the  storage  life  of  apples 
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various  sorts  to  the  fruit  before  storage. 

Work  on  the  storage  of  potatoes  in  bulk  has  been 
concerned  with  the  design  of  buildings  and  bins,  the 
most  suitable  size  of  bin,  the  degree  of  insulation 
needed,  and  methods  of  ventilation. 

The  possibility  of  retarding  sprouting  is  being  in¬ 
vestigated  by  adding  volatile  inhibitors  to  the  storage 
atmosphere. 

Electronic  Sorting  for  Lemons 

A  lemon  tree  at  harvesting  time  carries  fruit  of 
various  colours  and  shades — yellow  ripe,  silver,  light 
green,  and  dark  green  with  numberless  gradations 
between.  Colour  sorting  is  perhaps  the  most  critical 
factor  in  lemon  marketing.  The  fully  ripe  fruit  must 
go  at  once  to  distributors,  but  the  less  ripe  fruit  must 
be  stored  for  delayed  and  controlled  ripening.  Sort¬ 
ing  out  newly  picked  lemons  in  California  at  harvest¬ 
time  might  appear  to  be  an  attractively  comfortable 
occupation  for  those  thinking  of  retirement,  but,  alas, 
the  machine  is  already  stealing  yet  one  more  per¬ 
quisite  of  the  simple  life. 

One  section  of  the  infra-red  band  in  the  spectrum 
has  a  90  per  cent,  reflectivity  on  yellow  lemons,  but 
only  10  per  cent,  on  dark  green  lemons.  There  was 
a  day  when  this  would  have  been  passed  by  as  an 
interesting  fact  without  practical  application,  but  we 
are  in  an  electronic  age  and  all  such  discoveries  are 
grist  for  new  and  ingenious  kinds  of  mills. 

Lemons  can  now  be  fed  by  meter  into  a  machine 
so  that  they  enter  a  sorting  chamber  in  single  file. 
There  the  lemons  are  illuminated  and  pass  through  a 
bank  of  light-respxjnsive  cells.  The  various  reflec¬ 
tivities  from  the  different  coloured  lemons  each  give 
different  amounts  of  energy  to  the  cells,  and  these 
cause  graded  signals  to  be  given  to  gates  at  the  end 
of  the  file  of  lemons.  According  to  colour,  the  lemons 
pass  out  through  different  gates;  and,  although  the 
gate  must  close  each  time  before  the  next  lemon  is 
electronically  sorted,  this  machine  automatically 
sorts  lemons  into  ripe  and  unripe  classes  at  a  rate  of 
four  to  five  per  second.  Successful  trials  with  the 
first  machine  of  this  type,  under  commercial  packing¬ 
house  conditions,  have  just  been  completed.  Soon  it 
will  be  easier  to  get  to  California  as  a  film-star  than 
as  a  human  lemon  sorter. 
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Flavour  Preservation 

A  short  series  of  American  patents  (2,555,464  to 
2,555,468)  has  just  been  issued  for  a  new  method  of 
preserving  the  flavour  and  powder  condition  of  de¬ 
hydrated  foodstuffs  such  as  soups,  dried  egg  or  milk, 
soluble  coffee,  or  fruit  flavourings.  As  is  well  known, 
such  materials  tend  to  lose  their  flavour  or  aroma 
during  storage  unless  good  airtight  packing  is 
adopted;  also  the  ease  with  which  they  may  be  re¬ 
constituted  can  be  reduced  by  caking  if  moisture  is 
absorbed  during  storage.  Although  this  new  method 
is  not  yet  in  commercial  use,  it  is  claimed  that  it  safe¬ 
guards  the  dried  powders  against  both  these  hazards 
without  requiring  airtight  or  any  other  well-sealed 
type  of  packaging. 

The  method  must  be  placed  in  the  chemical  class 
for  it  involves  mixing  the  foodstuff  or  beverage  with 
polyvinyl  alcohol  or  a  cellulose  derivative.  •  These 
additives  presumably  coat  the  powder  particles  and 
protect  them  from  oxidation  changes  or  moisture  im¬ 
pingement.  Presumably,  too,  when  the  dried  sub¬ 
stances  are  reconstituted  the  protective  substances 
which  have  been  added  are  easily  removable.  If 
not,  it  seems  better  to  preserve  flavour  and  condition 
of  dehydrated  foods  by  using  sealed  cans  that  can 
be  discarded  in  dustbins  than  to  use  new  additive 
substances  and  rely  upon  the  human  digestive  system 
to  eliminate  them  without  effects. 


Fruit  and  Vegetable  Rotting 

A  paper  of  interest  for  all  manufacturers  who 
handle  fresh  fruits  or  vegetables  has  been  published 
in  the  Journal  of  Science  of  Food  and  Agriculture 
(1951,  2,* 9,  381-386).  This  paper,  by  R.  G.  Tom¬ 
kins  of  the  Ditton  Laboratory,  deals  exclusively  with 
the  problem  of  decay  when  no  long-term  method  of 
preservation  has  been  or  can  be  employed.  It  is  one 
thing  to  assume  that  fresh  fruit  or  vegetables  must 
suffer  bacterial  or  fungal  degradation  unless  freezing 
or  drying  or  chemical  preservation  is  employed,  but 
those  who  attempt  the  rapid  processing  of  fruit  or 
vegetables  straight  from  harvesting  are  mainly 
concerned  with  the  percentage  of  loss  through  spoil¬ 
age. 

To  know  the  predisposing  influences  that  encour¬ 
age  these  natural  degradations  is  certainly  to  be  fore¬ 
armed.  Most  fruit  and  vegetable  rotting  is  the  result 
of  attack  by  fungi ;  bacterial  attack  is  much  less  com¬ 
mon.  Fruit  from  clean  and  well-kept  orchards  is  less 
likely  to  carry  a  dangerous  spore  population  on  its 
surface,  but  spores  can  also  come  from  grading  ma¬ 
chines  and  fruit  boxes.  The  invasion  of  the  sound 
tissues  by  a  fungus  is  usually  assisted  when  cuts  or 
wounds  offer  a  bridge-head  for  penetration. 

A  major  responsibility  rests  upon  the  producer 
and  distributor  to  ensure  clean  cultivation,  frequent 
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cleaning  of  handling  machinery  and  boxes,  and  care¬ 
ful  handling  that  does  not  bruise  or  cut  sound  pro¬ 
duce.  A  sensible  compromise  is  obviously  required. 
Speed  of  harvesting  and  distribution  may  reduce  the 
lag  between  picking  and  processing — a  few  hours 
saved  may  provide  a  major  contribution  towards  rot 
prevention. 

If,  however,  this  gain  is  made  at  the  expense  of 
physical  damage  to  the  fruit  or  vegetables  and  if 
time  is  not  taken  to  clean  equipment,  the  actual  rate 
of  decay  may  in  fact  be  increased.  Warmth  encour¬ 
ages  the  development  of  rotting  organisms.  More 
cold  storage  or  cooling  facilities  and  even  the  use  of 
crushed  ice  would  reduce  the  spoilage  that  occurs 
between  gathering  and  processing.  There  is  some 
evidence  that  solid  carbon  dioxide  (dry  ice)  is  a  par¬ 
ticularly  useful  cooling  agent  for  fruit.  Not  only 
does  it  reduce  temperature,  but  the  atmosphere  of 
carbon  dioxide  created  near  the  fruit  also  seems  to 
have  a  retarding  effect  upon  fungal  growth.  This 
would  appear  to  be  a  worthy  field  for  further  in¬ 
vestigation. 

Although  it  might  help  to  reduce  the  actual  inci¬ 
dence  of  fungal  growth,  humidity  control  is  unlikely 
to  retard  the  rate  of  invasion  once  a  fruit  has  been 
infected ;  the  moisture  requirements  for  mould  growth 
can  be  obtained  from  the  fruit  tissues  once  penetra¬ 
tion  has  been  made  by  the  spores. 

The  possible  use  of  temporarily  protective  fungi¬ 
cide  dressings  or  of  wrapping  papers  impregnated 
with  fungicides  are  obviously  developments  worth 
investigating,  but  the  growing  apprehension  about 
chemical  residues  upwn  foodstuffs  may  well  check 
scientific  enthusiasm  for  these  methods.  The  my¬ 
cology  of  organisms  that  attack  fruit  after  maturity 
seems  less  explored  than  that  of  organisms  that  attack 
growing  fruit,  and  this  fact  alone  will  probably 
hinder  the  discovery  of  truly  suitable  fungicides. 

Algae  as  a  Food  Source 

The  present  world  scarcity  of  food  supplies  and 
the  rapid  increase  of  population  bid  fair  to  pre¬ 
cipitate  one  of  the  most  serious  problems  in  man’s 
history.  Any  proposal  for  the  production  of  food 
alternative  to  that  produced  by  agriculture  must, 
therefore,  be  examined  with  interest  by  scientists  and 
economists. 

In  1948,  Dr.  F.  N.  Woodward,  then  at  the  British 
Commonwealth  Scientific  Office,  Washington,  re¬ 
ported  that  some  American  scientific  workers  thought 
the  problem  could  be  solved  only  by  devising  non- 
agricultural  methods  for  producing  proteins,  fats, 
and  carbohydrates.  One  of  the  American  sugges¬ 
tions  was  that  unicellular  green  algae,  suitably  cul¬ 
tured,  might  give  much  higher  yields  per  acre  than 
conventional  agricultural  crops.  Among  such  algae 
were  species  of  Chlorella  and  Scenedesmus.  Mention 
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of  some  American  work  on  the  subject  was  made  in 
Fcx)d  Manufacture,  26,  8,  302. 

Mr.  J.  Geoghegan  has  recently  described  some 
work  being  carried  on  at  the  Jealott’s  Hill  Research 
Station  {Nature,  168,  4271,  427).  This  work  has 
been  conducted  with  Chlorella  vulgaris  var.  viridis, 
although  it  is  recognised  that  this  may  not  be  the  most 
suitable  alga. 

Details  of  the  nutrient  medium  used,  conditions  of 
light  during  growth,  and  methods  of  handling  the 
cultures  are  given  by  the  author. 

The  freeze-dried  product  was  found  to  consist  of 
8  per  cent,  nitrogen  (47  per  cent.  “  true”  protein), 
1-5  per  cent,  ether  extract,  and  7’5  per  cent.  ash. 
Deep  green  in  colour,  it  contained  more  than  1,200 
p.p.m.  of  /3-carotene. 

The  amount  of  “fat”  extracted  by  ether  alone 
was  between  i  and  5  per  cent. ;  but  ether  extraction 
after  dilute  acid  hydrolysis  or  straight  methanol  ex¬ 
traction  removed  about  20-25  per  cent,  of  the 
material.  The  nature  of  this  is  being  investigated, 
as  also  are  the  amino  acid  content  of  the  protein  and 
the  constituents  of  the  ”  carbohydrate  ”  fraction. 

The  product  might  be  used  as  food  for  animals  or 
even  humans,  or  as  a  substrate  for  growing  other 
organisms. 

Feeding  tests  were  conducted  at  the  National  In¬ 
stitute  for  Research  in  Dairying.  The  diet  contained 
17  per  cent,  freeze-dried  Chlorella  cells,  and  the 
”  protein  ”  efficiency  ratio,  though  less  than  that  of 
skimmed  milk,  was  significantly  higher  than  that  of 
dried  brewers'  yeast  or  groundnut  meal. 

The  author’s  promised  detailed  report,  to  be  issued 
at  a  later  date,  will  be  awaited  with  interest. 

Chemicals  in  Food 

Interest  in  the  subject  of  chemicals  in  food  was  evi¬ 
denced  by  the  attendance  of  nearly  300  scientists  at 
the  two-day  conference  on  the  problems  arising  from 
their  use,  held  under  the  auspices  of  the  Food,  Agri¬ 
culture,  and  the  Fine  Chemicals  Groups  of  the  Society 
of  Chemical  Industry  at  the  end  of  September. 

The  papers  read  dealt  with  surface  active  agents 
and  emulsifiers,  preservatives,  antioxidants,  flour 
and  bread  improvers,  food  colours,  flavours,  agri¬ 
cultural  residues,  inorganic  residues,  organic  residues 
from  ■  processing  and  hygiene  aids,  and  pharmaco¬ 
logical,  legal,  and  administrative  aspects. 

One-third  of  the  time  allotted  was  devoted  to  dis¬ 
cussion  which  evoked  a  number  of  points  of  view. 
At  one  end  of  the  scale  came  the  demand  for  a  list 
of  substances  which  could  legally  be  added  to  foods, 
and  at  the  other  for  a  cautious  postponement  of  any 
drastic  measures  pending  investigations. 

The  papers,  when  published,  will  provide  a  valu¬ 
able  addition  to  the  somewhat  sparse  literature  on 
British  work  on  the  use  of  chemicals  in  food. 
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In  this  issue  is  published  the  second  of  two  articles 
on  the  Delaney  Report,  which  gives  an  idea  of  the 
way  the  subject  is  being  dealt  with  in  America. 

Substitutes  for  Tinplate 

Some  interesting  comments  have  been  made  by  the 
metallurgical  correspondent  to  The  Financial  Times 
on  the  suggestions  put  forward  by  Mr.  Stuart  Sym¬ 
ington,  head  of  the  Reconstruction  Finance  Corpora¬ 
tion,  to  push  down  the  price  of  tin.  This  he  proposes 
to  do  by  using  a  combination  of  aluminium  foil  and 
plastic  lacquer,  and  a  ‘  ‘  sandwich  ’ '  consisting  of 
steel  in  the  centre  with  layers  of  aluminium  on  either 
side,  thus  eliminating  the  use  of  tinplate. 

As  is  pxjinted  out,  neither  material  is  new  and 
these  and  other  adaptations  of  aluminium  have  been 
used  extensively  in  packaging  for  at  least  a  genera¬ 
tion.  Although  they  must  be  accepted  as  permanent 
and  serious  competitors  for  certain  uses,  it  is  un¬ 
likely  that  they  could  materially  displace  tinplate. 

Tinplate  is  so  widely  used  because  of  its  strength, 
its  ease  in  fabrication,  its  easy  solderability,  and  be¬ 
cause  it  is  by  far  the  least  objectionable  metal  to 
have  in  contact  with  food.  The  final  reason  for  its 
popularity  is  its  cheapness. 

On  the  other  hand,  aluminium  is  soft,  unsolder- 
able,  and  also  affects  food  when  left  in  contact  with 
it  for  any  length  of  time.  All  these  are  inherent 
handicaps  each  of  which  can  be  minimised  or  over¬ 
come,  but  only  by  increasing  the  cost.  The  simplest 
form  of  aluminium  is  already  twice  as  costly  as  tin¬ 
plate. 

Aluminium  foil,  which  is  widely  used  for  wrapping 
cheese,  chocolates,  tobacco,  etc.,  can  be  immediately 
dismissed.  This  competes  with  transparent  wrap¬ 
ping  films  like  Cellophane,  but  not  with  tinplate. 

It  may  be  that  Mr.  Symington  has  some  rather 
thicker  aluminium  sheet  in  mind.  A  careful  trial  of 
aluminium  cans  for  fruit  and  vegetables  was  recently 
made  in  England.  Because  of  the  existence  of  a 
partial  vacuum  in  the  interior  of  the  cans  after  being 
processed  they  tend  to  collapse  under  the  small 
knocks  and  pressures  arising  when  cans  are  handled. 
It  was  found  that  even  the  hardest  quality  of  alu¬ 
minium  in  thicknesses  greater  than  tinplate  was  un¬ 
satisfactory. 

On  the  other  hand,  aluminium  has  been  used  suc¬ 
cessfully  for  canning  fish  in  Norway,  where  alu¬ 
minium  is  a  relatively  cheap  home  product,  while  tin¬ 
plate,  which  has  to  be  imported,  is  hard  to  come  by. 

Aluminium  coated  steel,  which  is  the  second  sub¬ 
stitute  mentioned  by  Mr.  S5nnington,  has  been  in  use 
in  America  for  some  years,  but  the  difficulties  of 
manufacture  are  considerable.  It  is  unlikely  that  the 
material  can  be  reduced  to  tinplate  thickness  even  by 
using  the  steel  as  the  middle  of  the  ”  sandwich,”  for 
an  aluminium  coating  that  is  reasonably  free  from 
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pores  must  be  many  times  the  thickness  of  the  tin 
coating  now  in  commercial  use. 

In  addition  it  will  not  be  solderable  in  a  can¬ 
making  machine  and  will  require  the  application  of 
special  lacquer  to  avoid  damage  to  foodstuffs. 

In  view  of  the  fact  that  world  consumption  of  tin¬ 
plate  has  increased  from  4  million  tons  to  5;^  million 
tons  in  the  past  five  years  and  that  demand  is  sub¬ 
stantially  greater  than  supply,  the  production  of 
some  suitable  substitute  would  do  much  to  alleviate 
present  shortages.  However,  those  suggested  by 
Mr.  Symington  do  not  appear  to  meet  the  case.  Sup¬ 
plies  of  lacquer  are  limited,  and  the  process  of  ap¬ 
plying  it  is  more  expensive  than  coating  with  tin.  In 
the  event  of  war,  the  aircraft  industry  would  have 
the  first  claim  on  the  output  of  aluminium. 

Heat  Resistance  of  C.  Botulinum  Spores 

A  study  concerned  with  the  factors  which  may  in¬ 
fluence  the  heat  resistance  of  the  spores  of  C.  hotu- 
lintim  has  been  made  by  H.  Sugiyama  of  the  Depart¬ 
ment  of  Bacteriology  and  Parasitology  and  the  Food 
Research  Institute,  the  University  of  Chicago 
{Journal  of  Bacteriology,  62,  i,  81).  The  primary 
objects  of  this  work  were  to  find  out  the  relationship 
between  the  environmental  conditions  during  sporu- 
lation  and  the  heat  tolerance  of  the  spores  on  their 
heat  survival. 

Among  the  results  found  were  that  spores  formed 
at  37°  C.  are  of  higher  heat  resistance  than  those 
developed  at  41°,  29°,  or  24°  C. 

Below  a  certain  concentration,  the  lower  the  Fe^^ 
and  Ca*  "  concentration  of  the  sporulating  medium 
the  lower  is  the  thermostability  of  the  spores.  Sodium 
chloride  concentration  of  the  sporulating  medium  has 
no  significant  effect.  The  addition  of  Ca""  and  Mg** 
to  the  spore  suspending  menstruum  reduces  the  heat 
tolerance  of  the  spores. 

Fatty  acids  in  the  sporulating  medium  influence 
the  heat  tolerance  of  the  spores.  In  general,  it 
appears  that  the  longer  the  fatty  acid  chain,  the 
greater  is  the  increase  in  thermal  tolerance.  The  ex¬ 
cess  fatty  acid  salts  must  be  removed  from  the  spore 
suspension  to  unmask  the  true  resistance  from  the  ap¬ 
parent  resistance  which  results  from  the  suppression 
of  the  germination  of  the  heated  but  still  viable  spores 
by  the  higher  fatty  acids.  The  degree  of  unsaturation 
of  the  C  18  fatty  acids  shows  some  correlation  with 
the  heat  lability  of  the  spores. 

Chloroform  or  petroleum  ether  extraction  of  the 
sporulating  medium  (casitone  broth)  results  in  spores 
of  diminished  thermal  tolerance.  Serum  albumin 
added  in  sufficient  concentration  neutralises  the  effect 
of  the  fatty  acids. 

The  thermal  resistance  of  spores  suspended  in 
different  concentrations  of  sucrose  increases  with  the 
concentration  of  the  sucrose.  With  spores  suspended 


in  50  per  cent,  sucrose  the  increase  in  heat  resistance 
is  almost  immediate  and  remains  high  for  many 
hours. 

Spore  suspensions  of  C,  botulinum  can  be  divided 
into  two  fractions  of  different  heat  stabilities  by 
separating  the  spores  of  the  sediment  from  the  super¬ 
natant  spores  of  young,  unshaken  broth  cultures. 

Increase  in  Food  Poisoning 

In  his  first  report  as  chief  medical  officer  of  the 
Ministry  of  Health  (Cmd.  8343),  Sir  John  Charles 
emphasises  the  great  increase  in  the  outbreaks  and 
cases  of  food  poisoning. 

Three  main  causes  are  given  in  the  report.  The 
first  of  these  is  the  retention  overnight  and  reheating 
of  meat  dishes  cooked  the  day  before  they  are  to  be 
eaten,  in  consequence  of  the  necessity  for  economy  in 
using  rationed  meat  supplies. 

The  second  is  the  great  increase  in  communal  feed¬ 
ing  in  school,  mine,  and  factory  canteen,  in  which 
the  practice  of  cooking  meat  or  gravy  in  large  con¬ 
tainers  the  day  before  they  are  to  be  eaten  is  danger¬ 
ous;  the  large  containers  cool  slowly  and  may  for 
many  hours  maintain  a  temperature  favourable  to  the 
rapid  multiplication  of  organisms  which  the  reheat¬ 
ing  temperature  is  too  low  to  kill. 

The  third  cause  is  neglect  of  personal  hygiene, 
often  due  to  lack  of  facilities,  rationing  of  supplies, 
and  shortage  of  staff,  though  in  some  outbreaks  the 
standard  of  kitchen  hygiene  was  high. 

While  the  dangers  of  food  poisoning  should  not  be 
minimised,  it  is  desirable  to  keep  a  sense  of  propor¬ 
tion  and  to  avoid  causing  undue  alarm.  Out  of  the 
2,431  incidents  of  food  poisoning  mentioned  in  the  re¬ 
port,  no  less  than  1,753  sporadic  cases,  266  out¬ 
breaks  were  confined  to  single  families,  and  only  412 
were  outbreaks  in  which  a  comparatively  large 
number  of  persons  were  infected  from  a  specific 
source. 

Food  poisoning  is,  to  a  great  extent,  a  preventable 
disease  and  every  effort  should  be  made  to  teach 
those  who  handle  and  prepare  food  what  precautions 
to  take  and  to  ensure  that  they  take  them. 

It  is  to  be  hoped  that  there  will  be  a  decrease  in  the 
number  of  cases  in  the  not-too-distant  future  when 
the  work  of  the  committees  and  working  parties  con¬ 
cerned  with  the  study  of  catering  establishnients, 
and  food  in  factories,  begin  to  show  results. 


Future  Articles 

Articles  to  be  published  in  forthcoming  issues 
of  Food  Manufacture  will  include  an  illustrated 
description  of  a  new  American  plant  for  the  pro¬ 
cessing  of  citrus  juice,  and  the  second  part  of  Mr. 
J.  A.  Radley’s  article  on  the  manufacture  of  maize 
starch. 
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The  Manufacture  of  Maize  Starch 


PART  I 


J.  A.  Radley,  M.Sc.,  F.R.I.C. 


Maize  starch,  or,  as  it  is  known  in  the  U.S.A.,  com  starch,  is  the  chief  industrial  starch  of  the 
Western  Hemisphere,  where  the  bulk  of  the  world's  output  is  produced,  large  quantities  being 
exported  to  Europe  and  other  parts  of  the  world.  The  largest  national  production  is  in  the  United 
States,  the  manufacturing  plants  being  found  in  the  north  central  section  of  the  country.  In  this 
article  the  author  describes  the  storage  and  composition  of  the  maize  grain  and  the  milling 
operations  for  its  conversion  into  starch. 


A  GREAT  deal  of  genetical 
study  has  been  carried  out  to 
produce  hybrids  which  will  give 
the  highest  yield  of  grain  per  acre 
for  particular  soil  and  climatic 
conditions,  but  little  attention  has 
been  paid  to  producing  varieties 
best  suited  for  the  manufacture  of 
starch  owing  to  the  insignificant 
proportion  of  the  total  crop  used 
for  this  purpose. 

A  soft  variety,  desirable  for 
starch  manufacture,  is  usually  less 
resistant  to  destructive  biological 
agents  than  a  tougher,  hornier 
variety,  and  the  trend  in  recent 
years  has  been  for  farmers  to 
plant  the  latter  type  of  grain. 

Despite  the  adverse  trend  in  the 
suitability  of  the  type  of  grain 
available  for  starch  manufacture, 
the  yield  and  quality  of  starch 
manufactured  from  a  given  weight 
of  grain  have  actually  increased  in 
recent  years,  largely  owing  to  the 
research  carried  out  by  the  ten 
major  American  firms  which,  be¬ 
tween  them,  mill  almost  all  the 
starch  produced.  Not  only  do 
they  carry  out  much  fundamental 
work  in  their  laboratories,  but 
they  collectively  support  the  Corn 
Industries  Research  Foundation 
which  studies  problems  related  to 
the  industry. 

If  allowed  to  mature  fully  and 
kept  in  a  dry  state,  maize  may 
be  stored  for  extended  periods. 
During  the  early  stages  of  the 
maturation  process,  the  total 
starch  content  of  the  grain  in¬ 
creases.  During  maturation  the 
moisture  content  of  the  grain 
normally  falls  to  about  20  per 
cent.,  and  during  storage  is  fur¬ 
ther  reduced  depending  on  the 
relative  humidity  under  which  it 
is  stored.  Moisture  contents  as 
low  as  10  per  cent,  are  not  un¬ 
common. 


The  average  moisture  content  of 
grain  a  month  or  two  after  harvest 
is  about  18  to  20  per  cent.,  after 
which  it  continues  to  fall,  until 
the  arrival  of  the  next  year's  har¬ 
vest,  to  a  moisture  content  of 
about  13  to  15  per  cent.  The  en¬ 
zyme  systems  capable  of  degrad¬ 
ing  native  starch  are  compara¬ 
tively  dormant  below  18  per  cent, 
moisture,  but  as  the  grain  dries  it 
becomes  tougher  and  less  readily 
re-hydrated,  so  that  it  is  necessary 
to  increase  the  intensity  of  the 
milling  procedure  which  may  lead 
to  mechanical  damage  or  slight 
degradation  of  the  starch  granules 
when  old  dry  corn  is  used. 

Freshly  harvested  or  slightly 
immature  maize,  therefore,  yields 
a  starch  of  higher  viscosity  than 
does  fully  matured  maize  stored 
for  a  considerable  period.  Starch 
from  immature  maize  has  been 
found  to  have  a  paste  consistency 


The  maize  grainz  are  nnloaded  at  the  factory. 


of  160  by  Scott  Test,  whereas 
starch  from  mature  com  usually 
gives  a  value  of  about  90. 

Since  maize  may  be  dried  and 
stored  without  very  much  detri¬ 
ment  to  its  starch  yielding  proper¬ 
ties,  the  running  of  a  maize  starch 
factory  is  less  dependent  on  seas¬ 
onal  changes  in  the  supply  of  raw 
material  than  is  normally  the  case 
for  potato  or  tapioca  starch  fac¬ 
tories. 

According  to  F.  W.  Bartling' 
the  following  analysis  is  repre- 
sentativ'e  of  the  maize  processed 
in  the  United  States: 


Moisture 

Per  cent. 
..  i8-5 

Starch 

•  •  55-5 

Protein 

..  8-2 

Oil  . . 

..  30 

Fibre . . 

24 

Ash  . . 

••  1-5 

Pentosans 

••  51 

Water  soluble 

and 

undetermined 

do 
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A  more  recent  figure  for  the  oil 
content  is  3  67  per  cent.“  This 
oil  consists  chiefly  of  low  melting 
glycerides  of  palmitic,  oleic,  and 
linoleic  acids. 

On  a  dry  weight  basis,  the  grain 
now  milled  averages  between  66 
and  70  per  cent,  starch  content, 
although  some  varieties  contain 
75  per  cent,  and  higher. 

The  protein  of  maize  consists 
chiefly  of  the  relatively  water-in- 
soluble  zein  and  zeanin,  which  are 
appreciably  soluble  in  acid,  more 
soluble  in  strong  alkalis,  and 
which  are  dispersed  in  aqueous 
solutions  of  soaps.  Zein  is  soluble 
in  aqueous  alcohol,  and  has  found 
a  number  of  commercial  applica¬ 
tions  in  the  United  States. 

According  to  Bartling'  the  ash 
of  maize  contains  47  6  per  cent, 
of  phosphorus,  of  which  a  large 
proportion  is  present  as  salts  of 
phjdic  acid  which  are  soluble  in 
dilute  acid.  Early  and  De  Turk^ 
find  mature  maize  to  contain  0  27 
per  cent,  phytin  phosphorus, 
which  constitutes  88  per  cent,  of 
the  total  phosphorus  present. 

The  pH  of  the  water  soluble 
extract  of  grain  is  approximately 
6*0  to  6*5,  and  it  contains  low 


separated  from  the  rest  of  the 
grain  by  a  very  thin  layer  of  glu¬ 
tinous  material. 

The  hulls  contain  insoluble, 
non-starchy  carbohydrates  and 
inorganic  constituents  and  are 
readily  loosened  and  removed  by 
soaking  the  grain  in  warm  water 
followed  by  passage  through 
coarse  mills  and  then  over  screens 
as  described  later. 

The  germ  has  a  lower  specific 
gravity  than  the  endosperm  owing 
to  its  containing  about  56  per  cent, 
oil,  and  because  of  this  may  be 
separated  from  the  rest  of  the 
roughly  ground,  steeped  grist  by 
levitation.  After  washing  and 
drying  the  germ,  it  is  usual  to  re¬ 
cover  the  oil  content  by  pressing 
or  solvent  extraction. 


Endosperm  of  the  Grain 

The  crown  region  of  the  endo¬ 
sperm  contains  starch  which  is 
packed  quite  loosely  and  consists 
primarily  of  round  granules  which 
are  readily  loosened  from  each 
other  by  a  very  limited  steeping 
period  in  warm  water  and  a  mod¬ 
erate  amount  of  milling.  Cross 
sections  of  layers  of  the  horny 


action,  followed  by  comparatively 
intensive  grinding  operations. 
The  conditions  necessary  to  obtain 
an  efficient  starch  extraction  from 
the  horny  portion  of  the  endo¬ 
sperm  are  sufficient  to  cause  a 
material  degeneration  of  the  starch 
when  applied  to  the  crown  regions. 

Distinguishing  characteristics 
for  many  varieties  of  maize  grain 
are  the  proportion  of  crown  starch 
to  horny  starch  and  the  shape  of 
the  crown  region.  In  the  more 
floury  types,  the  crown  starch  pre¬ 
dominates,  and  in  some  types  con¬ 
traction  of  the  crown  region  during 
the  maturing  period  causes  a  very 
noticeable  indentation.  Such  > 
varieties  are  termed  “  Dent 
Corns.”  The  tougher  varieties 
are  classed  as  “Smooth  Dent” 
and  as  “  Flint  Corns.” 

As  mentioned  earlier,  owing 
to  the  milder  conditions  necessary 
to  obtain  the  starch  from  the  more 
floury  but  less  disease-  and  cli¬ 
matic-resistant  types  of  maize,  it 
exhibits  a  high,  hot  paste  vis¬ 
cosity.  With  the  more  homy 
samples,  the  viscosity  falls  off,  to¬ 
gether  with  the  yield,  as  the  figures 
in  Table  i  indicate.* 


molecular  weight  carbohydrates 
which  are  fermented  by  bacteria 
during  the  steeping  processes  to 
produce,  chiefly,  lactic  acid.  The 
acids  present  assist  the  hydration 
of  the  protein  and  may  hydro¬ 
lyse  a  portion  to  peptides,  amino 
acids,  and  ammonia.  They  also 
solubilise  the  alkaline  earth  salts 
and  split  the  phytates  to  phos¬ 
phates  and  inositol. 


Parts  of  the  Maize  Grain 

The  maize  grain  may  be  con¬ 
sidered  as  comprised  of  four 
regions:  (a)  an  outer  hull  which 
encases  the  other  three  regions; 
(6)  the  embryo,  or  germ,  which  is 
located  near  the  tip  of  the  grain 
behind  the  tip  cap;  (c)  the  crown, 
that  part  of  the  endosperm  which 
is  light  in  colour  and  is  located  at 
the  opposite  end  from  the  germ  (in 
some  varieties  it  may  extend  down 
to  and  around  the  germ) ;  and  (d) 
the  remainder  of  the  endosperm 
which  is  more  intensely  coloured 
than  other  regions  in  yellow 
varieties  of  maize.  In  addition, 
the  hull,  or  pericarp,  may  be 
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regions  of  the  endosperm  show 
smaller,  polygonal  starch  granules 
embedded  in  sheets  of  glutinous 
material  from  which  it  is  removed 
with  difficulty.  The  shape  of  the 
granules  in  the  two  portions  is  in¬ 
dicative  of  the  restraints  to  growth 
of  the  granules  due  to  tightness  of 
packing  in  the  two  regions. 

These  parts  of  the  grain  are 
penetrated  by  pure  water  very 
slowly,  and  in  practice  efficient 
softening  and  penetration  into  the 
homy  region  are  obtained  only  by 
the  addition  of  acid  or  alkali  to 
the  steeping  liquor  or  by  enzymic 


Viscosity  Figures 

The  figures  for  the  viscosities  of 
the  starches,  made  from  the  same 
samples  but  using  a  method  of 
preparation  similar  to  that  em¬ 
ployed  in  factory  practice,  show 
the  effect  of  the  severer  conditions 
required  to  extract  the  starch  on 
this  property.  They  also  indicate 
that  despite  longer  treatment  with 
the  acidulated  steeping  water,  the 
viscosity  is  less  affected  in  the 
more  horny  samples;  in  fact,  in 
some  cases  there  is  a  large  increase 
in  this  property.  However,  the 


TABLE  I 

VISCOSITIES  OF  STARCH  FROM  VARIOUS  MAIZE  SAMPLES 

Scott  Test 


Variety 


1 .  Mandan 

2.  Exp.  soft  yellow 

3.  Illinois,  commercial  type  rough 

dent  . . 

4.  Ill.  low  protein 

5.  Mixed,  milling  grade  . . 

6.  Oklahoma,  Hickory  King 

7.  Champion,  White  Pearl 

8.  Commercial  type  of  utility 

9.  Ill.  high  protein 

10.  Ill.  Hybnd  No.  998  . . 


Starch 
per  cent. 

Non- 

steeped 

Steeped 

Steeping 

Time 

hr. 

6328 

140 

67 

16 

70‘02 

”3 

82 

16 

7085 

112 

97 

20 

7528 

lOI 

107 

24 

73-22 

109 

104 

40 

70-52 

IIO 

130 

40 

71-75 

97 

.  108 

40 

69-96 

83 

103 

40 

60-02 

80 

95 

88 

68-82 

65 

93 

65 

November,  1951 — Food  Manufacture 


highest  paste  viscosities  were  ob¬ 
tained  under  the  laboratory  condi¬ 
tions  of  extraction  from  the  in¬ 
termediate  samples  which  were 
steeped  24  to  40  hours. 

In  practice,  milling  operations 
are,  however,  made  rather  severe 
in  order  to  recover  the  major  share 
of  the  horny  starch  within  the 
grain,  and  yields  of  starch  as  high 
as  67  per  cent,  are  commonly  re¬ 
ported,  but  the  paste  viscosity  of 
the  starch  by  Scott  Test  is  norm¬ 
ally  90.“ 

The  oil  and  protein  contents  of 
the  homy  region  are  more  than 
double  those  of  the  floury  type  of 
maize.  It  often  becomes  necessary 
to  mill  the  lower  grades  of  corn, 
including  damp  corn.  This  may 
be  mixed  with  better  grades  and 
milled  immediately  or,  alterna¬ 
tively,  dried  at  the  elevators  or  at 
the  mills  and  stored. 

The  temperature  of  damp  maize 
grain  rises  if  it  is  held  in  storage 
due  to  mould  growth,  and  it  may 
heat  up  so  much  as  to  be  spoilt 
for  milling,  the  mould  digesting 
the  contents  of  the  germ  and  then 
of  the  endosperm.  To  prevent 
this  storage  bins  are  often  fitted 
with  thermo-recorders  to  give 
warning  of  heating.  Steps  can 
then  be  taken  to  check  the  action 
by  aeration,  or  “  turning  over.” 

Bartling*  finds  that  the  oil 
expressed  from  mouldy  maize 
contains  more  free  fatty  acids  than 
that  from  sound  germs  and  that 
damaged  maize,  generally,  has  a 
subnormal  oil  content.  Based  on 
this  fact  a  test  has  been  proposed 
to  differentiate  grades  by  differ¬ 
ences  in  the  titratable  acidity  of 
the  whole  kernel.* 


Changes  in  the  Gluten 

Drying  immature,  mouldy,  or 
wet  maize  brings  about  changes  in 
the  gluten  which  complicate  the 
separation  processes.  Cox,  Mc- 
Masters,  and  Hilbert®  found  that 
after  drying  samples  at  180°  to 
200“  F.,  the  gluten  did  not  swell 
to  the  same  extent  as  that  from 
naturally  dried  grain  when  both 
samples  were  soaked  in  dilute  sul¬ 
phurous  acid  for  24  hours  at  49” 
C.,  and  that  the  former  held  the 
starch  more  tenaciously.  Although 
protein  dispersal  appeared  to  be 
normal  in  artificially  dried  maize. 


during  the  soaking  period,  the  dis¬ 
integrating  matrix  left  pieces 
which  adhered  closely  to  the 
starch  granules.  When  artificially 
dried  at  120°  F.  they  found  maize 
to  show  a  behaviour  between 
maize  dried  in  the  field  and  that 
dried  at  180°  to  200°  F. 

P.  D.  Baird,  M.  M.  McMasters, 
and  C.  E.  Rist^  consider  there  is 
a  strong  suggestion  of  correlation 
between  viability  of  the  maize 
grain  and  the  ease  of  processing 
since  C.  K.  Shedd*  and  W.  V. 
Hukill*  found  that  maize  dried 
above  130°  F.  was  damaged  for 
certain  types  of  processing,  and 
further  that  the  viability  of  maize 
is  greatly  decreased  when  dried 
between  120°  F.  and  140°  F.,  de¬ 
pending  upon  the  moisture  content 
of  the  grain.  W.  V.  HukilP®  and 
T.  A.  Oxley"  have  also  drawn  at¬ 
tention  to  the  influence  of  grain 
moisture  on  the  effect  of  tempera¬ 
ture  on  viability. 

Maize  dried  above  130°  F. 
usually  gives  harder  grits  and  a 
more  rubbery  germ  which  has  a 
tendency  to  sink  in  the  ground 
maize  slurry,  while  the  starch  from 
such  damaged  material  tends  to 
retain  a  higher  oil  content. 

Mechanical  pickers  for  harvest¬ 
ing  the  maize  crop  have  become 
widespread  in  the  U.S.A.,  harvest¬ 


ing  time  by  this  method  being  less 
than  one-third  of  that  taken  by 
hand-picking.  This,  in  turn,  has 
led  to  a  more  widespread  practice 
of  drying  the  maize  artificially, 
since  the  grain  has  not  had  time  to 
dry  in  the  field.  If  drying  is 
carried  out  as  recommended  by 
Hukill  and  by  Oxley,  no  damage 
would  result,  but  there  exists,  both 
on  the  farm  and  at  the  storage 
depots,  a  tendency  to  use  too 
high  temperatures,  thus  causing 
damage.  Some  processors,  know¬ 
ing  this,  avoid  buying  maize  from 
districts  where  they  know  me¬ 
chanical  pickers  are  employed. 

Baird,  McMasters,  and  Rist^ 
have  proposed  a  test  for  viability 
of  grain  which  is  to  be  used  for  in¬ 
dustrial  purposes  based  on  the  de¬ 
velopment  of  a  carmine  red  colour 
by  viable  grains  when  cut  and 
placed  in  a  I  per  cent,  aqueous 
solution  of  triphenyltetrazolium 
chloride. 

Low  grade  maize,  kiln  dried  at 
the  elevators,  and  without  due  re¬ 
gard  to  the  above  principles,  is  an 
undesirable  raw  material  for  the 
miller. 

Cleaning  the  Grain 

In  many  mills  the  grains  are 
unloaded  from  box  cars  by  power 
shovels,  or,  in  some,  the  car  is 


The  grains  pass  through  a  cleaning  or  winnowing  mill  for  removal  of  extraneous  material. 
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After  cleaning,  the  grain  is  taken  by  conveyor  belt  to  the  steeps. 


run  on  to  a  tilting  platform  and 
emptied  by  gravity  into  a  pit. 
From  here  it  is  automatically  con¬ 
veyed  to  the  top  of  a  cleaning  or 
winnowing  mill.  The  dust,  chaff, 
broken  grain  particles,  and  other 
light  material  are  removed  by 
blast  of  air  and  collected,  and  the 
grain  screened  and  passed  over 
magnets  to  remove  extraneous 


material  and  stray  ferrous  metallic 
objects,  and  then  passed  to  large 
concrete  storage  bins,  or,  if  the 
•grain  is  damp  and  drying  facili¬ 
ties  are  inadequate,  it  is  generally 
milled  directly.  From  the  storage 
bins  the  grain  is  transferred  via  a 
weighing  device  into  hopper  bins 
which  feed  the  first  units  of  the  wet 
milling  system. 


The  Steeping  Process 

Wet  milling  is  the  common 
practice,  the  maize  first  being 
steeped  in  warm  water  for  various 
periods  of  time  and  under  other 
conditions  which  are  varied  with 
the  nature  of  the  corn.  Steeping 
is  necessary  to  soften  the  kernel 
so  that  efficient  separation  of  the 
hull,  fibre,  germ,  gluten,  and  the 
starch  may  be  obtained.  It  also 
serves  to  remove  some  of  the 
water  soluble  constituents  present 
without  the  creation  of  undesir¬ 
able,  new,  soluble  material,  and 
reduces  or  inhibits  the  activity  of 
micro  -  organisms  accompanying 
the  grain  while  removing  extrane¬ 
ous  dirt. 

The  efficient  separation  and  re¬ 
covery  of  starch,  germ,  etc.,  in 
the  milling  operations  largely  de¬ 
pend  upon  the  softening  action 
being  carried  out  effectively.  The 
action  is  a  complex  one,  hydra¬ 
tion  being  an  important  factor. 
The  water  content  of  the  grain 
shows  a  rapid  initial  increase  to 
about  35  to  40  per  cent,  and  then 
slowly  attains  a  maximum  of 
about  43  to  45  per  cent. 

At  this  point,  the  hulls  and 
germs  are  readily  removed  by  a 
coarse  grinding  operation,  but  it 
does  not  always  follow  that  the 
starch  can  be  efficiently  loosened 
from  the  gluten  matrix,  and  it  ap¬ 
pears  that  the  protein  itself  is  the 
cementing  agent,  which  requires 


Inside  the  steeps,  the  kernel  is  softened  to  obtain  efficient  separation.  Steepwater  is  led  into  the  steeps  by  means' of  pipelines. 
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physical  modification  before  effi¬ 
cient  separation  can  be  accom¬ 
plished.  The  lower  specific  gravity 
of  the  oil-bearing  germs  allows 
them  to  be  separated  from  the 
coarse  grist  by  flotation,  after 
which  the  hulls  are  next  removed 
by  passage  over  screens. 

Separation  of  Starch  and  Gluten 

The  grist  is  then  finely  ground 
to  loosen  the  starch  from  the  glu¬ 
ten,  which  is  separated  from  the 
starch  by  sedimentation,  the  starch 
sinking  and  the  gluten  being  car¬ 
ried  away  suspended  in  the  water. 
Efficient  sedimentation  of  the 
starch  can  be  attained  only  if  the 
steeping  operation,  has  been  prop¬ 
erly  performed,  since,  although 
loosened  from  the  protein  matrix, 
the  physical  condition  of  the  glu¬ 
ten  is  important,  and  it  is  neces¬ 
sary  to  have  a  sufficient  quantity 
of  electrolytes  of  the  right  type 
present.  Excessive  removal  of 
these  by  over  -  leaching  must, 
therefore,  be  avoided. 

Lactic  acid  bacteria  and  some 
yeast-like  organisms  are  com¬ 
monly  present,  and  if  conditions 
favour  microbiological  activity, 
the  soluble  sugars  may  be  con¬ 
verted  to  lactic  acid,  acetic  acid, 
alcohol,  and  other  products,  while 
the  accessible  protein  is  degraded. 
A  part  of  this  biochemical  activity 
is  desirable. 


Native  Protein 

Native  protein,  which  disperses 
in  the  steepwater,  can  and  does 
form  an  insulating  coat  on  the 
heating  elements  of  evaporators 
used  to  concentrate  and  recover 
the  soluble  maize  solids  after 
steeping  unless  partially  degraded 
to  a  non-coagulable  stage.  This 
action  must,  however,  be  con¬ 
trolled  or  large  amounts  of  native 
protein  will  be  dissolved,  main¬ 
taining  a  saturated  solution  in  re¬ 
spect  of  the  protein,  while  degra¬ 
dation  of  the  dissolved  protein  is 
carried  to  the  last  stages,  giving 
amino  acids  and  nitrogenous  bases 
which  may  be  adsorbed  by  starch, 
making  purification  difficult. 
Starch  containing  adsorbed  nitro¬ 
genous  material  is  undesirable  for 
sugar  and  syrup  manufacture, 
since  these  materials  tend  to 
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buffer,  unpredictably,  the  acid 
used  in  this  process  and  to  assist 
the  formation  of  coloured  bodies 
which  lower  the  quality  of  the 
product. 

The  evaporation  of  steepwater 
has  presented  a  problem  to  the  in¬ 
dustry  in  the  past  because  of  the 
heat  coagulable  material  which  it 
contains.  The  problem  of  pre¬ 
venting  formation  of  coatings  in 
evaporators  has  been  discussed  by 
Kerr  et  al.^~  Other  methods  for 
treating  steepwater  prior  to  or 
during  evaporation  have  been  pro¬ 
posed  by  Jurgensen*®  and  by 
Schopmeyer.*^ 


Formation  of  Lactic  Acid 

Some  lactic  acid  formation  is 
desirable,  since  it  tends  to  soften 
the  gluten  during  steeping®  and  is 
not  lost  when  the  steepwater  is 
evafK)rated  to  recover  its  dissolved 
solids.  Magnesium  and  calcium 
salts,  also  present  in  the  water,  are, 
therefore,  held  in  solution  as  acid 
salts  and  do  not  form  the  insoluble 
scale  on  the  heating  units  of  the 
evaporators  which  would  other¬ 
wise  occur. 

Since  solvation  of  native  protein 
is  promoted  by  lactic  acid  to  an 
undesirable  extent  and  the  lactate 
ion  has  an  adverse  effect  on  the 
sedimentation  of  starch  from 
finely  ground  mixtures  of  starch 
and  gluten,  the  formation  of  ex¬ 
cessive  amounts  of  lactic  acid  must 
be  avoided.  Soluble  phosphates, 
derived  partly  from  phytin,  are 
present,  and  are  beneficial  in  that 
they  increase  the  sedimentation 
rate  of  starch  in  the  presence  of 
finely  ground,  hydrated  gluten. 
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.\ll  About  Olives 

A  WEIGHTY  work*  in  more  ways 
than  one — it  registers  just  7  lb. 

6  oz.  on  the  scale — has  reached 
our  desk  from  Mendoza,  a  charm¬ 
ing  city  which  stands  on  a  plain 
at  the  foot  of  a  secondary  Andean 
range  and  whose  principal  indus¬ 
try  is  the  making  of  wine. 

Written  in  Spanish,  this  hand¬ 
some  volume  of  1,337  pages,  is 
dedicated  principally  to  the  sub¬ 
ject  of  olive  oil.  Its  author  has 
evidently  spared  no  pains  in 
making  it  comprehensive,  having 
covered  every  aspect  of  the  sub¬ 
ject  in  his  survey. 

It  is  impossible  in  a  small  space 
to  do  justice  to  this  monumental 
work,  but  among  the  subjects 
treated  are  world  production  of 
and  trade  in  olive  oil ;  the  cultiva¬ 
tion  of  the  olive  in  general  and 
the  methods  adopted  in  the  battle 
against  disease  and  insect  para¬ 
sites;  and  the  composition  of  the 
olive  itself,  the  manner  of  its  ripen¬ 
ing,  harvesting,  and  preservation 
pending  the  time  of  its  elaboration. 

Microbiology,  analysis,  hand¬ 
ling  of  by-products,  physiological, 
therapeutic,  and  industrial  values, 
and  legislation  are  all  treated  at 
length.  The  bibliography  is  co¬ 
pious  and  the  indexes  adequate, 
even  for  a  work  of  this  scope.  In 
addition,  the  text  is  well  served 
by  explanatory  diagrams  and 
illustrations. 

The  appeal  of  this  book  is 
naturally  limited  in  the  main  to 
readers  with  a  knowledge  of 
Spanish,  but  it  is  one  which  should 
be  in  the  larger  libraries. 

•  Tecnologia  de  los  Aceites  Vegetates 
con  Especial  Referenda  al  Aceite  de 
Oliva.  By  Prof.  Dr.  Pier  Giovanni 
Garoglio.  Vol.  II.  Pp.  1.337.  Minis- 
terio  de  Educacidn  Universidad  Nacional 
de  Cuyo,, Mendoza,  Argentina.  Price  S25 
Arg. 
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PART  II 


Francis  Aylward,  Ph.D. 


The  first  part  of  this  article  discussed  the  background  of  the  Delaney  Report  on  the  investiga¬ 
tions  carried  out  on  the  use  of  chemicals  in  food.  This  second  and  concluding  instalment 
presents  the  evidence  given  during  these  investigations. 


Delaney  Committee  was 
given  wide  terms  of  reference 
by  Congress.  It  was  “authorised 
and  directed  to  conduct  a  full  and 
complete  investigation  and  study 
of: 

“  I.  The  nature,  extent,  and 
effect  of  the  use  of  chemicals,  com¬ 
pounds,  and  synthetics  in  the  pro¬ 
duction,  processing,  preparation, 
and  packaging  of  food  products 
to  determine  the  effect  of  the  use 
of  such  chemicals,  compounds, 
and  synthetics  (a)  upon  the  health 
and  welfare  of  the  nation  and  (6) 
upon  the  stability  and  well-being 
of  our  agricultural  economy ; 

“2.  The  nature,  extent,  and 
effect  of  the  use  of  pesticides  and 
insecticides  with  respect  to  food 
and  food  products,  particularly 
the  effect  of  such  use  of  pesticides 
and  insecticides  upon  the  health 
and  welfare  of  the  consumer  by 
reason  of  toxic  residues  remaining 
on  such  food  and  food  products  as 
a  result  of  such  use ; 

“  3.  The  nature,  effect,  and  ex¬ 
tent  of  the ‘use  of  chemicals,  com¬ 
pounds,  and  synthetics  in  the 
manufacture  of  fertiliser,  particu¬ 
larly  the  effect  of  such  use  of 
chemicals,  compounds,  and  syn¬ 
thetics  upon  (a)  the  condition  of 
the  soil  as  a  result  of  the  use  of 
such  fertiliser,  (6)  the  quantity 
and  quality  of  the  vegetation 
growing  from  such  soil,  (c)  the 
health  of  animals  consuming  such 
vegetation,  {d)  the  quantity  and 
quality  of  food  produced  from 
such  soil,  and  \e)  the  public 
health  and  welfare  generally." 

Conduct  of  the  Enquiry 

The  method  of  conducting  the 
enquiry  was  also  laid  down  in  the 
following  words : 

“For  the  purpose  of  carrying 
out  this  resolution  the  committee, 
or  any  sub  -  committee  thereof 
authorised  by  the  committee  to 
hold  hearings,  is  authorised  to  sit 


and  act  during  the  present  Con¬ 
gress  at  such  times  and  places 
within  the  United  States,  whether 
the  House  is  in  session,  has  re¬ 
cessed,  or  has  adjourned;  to  hold 
such  hearings,  and  to  require,  by 
subpoena  or  otherwise,  the  attend¬ 
ance  and  testimony  of  such  wit¬ 
nesses  and  the  production  of  such 
books,  records,  correspondence, 
memoranda,  papers,  and  docu¬ 
ments,  as  it  deems  necessary.  ..." 

This  procedure  is  different  in  a 
number  of  respects  from  that 
adopted  at  the  bread  hearings  and 
at  similar  enquiries  initiated  under 
the  Food,  Drug,  and  Cosmetic 
Act.  As  Dr.  Paul  Dunbar,  Com¬ 
missioner  of  the  Food  and  Drug 
Administration,  stated:  “  The  Act 
provides  for  hearings  at  which  to 
take  testimony,  precedent  to  set¬ 
ting  up  standards  of  food,  and  for 
a  great  many  other  official  hear¬ 
ings  on  which  regulations  shall  be 
set  up,  but  it  gives  us  no  authority 
to  issue  sub]X)enas.  ...  If  we 
happ)en  to  know  that  a  certain 
scientist  has  carried  out  an  investi¬ 
gation  that  should  throw  light  on 
a  subject  under  discussion,  we  can 
only  obtain  his  appearance  as  a 
witness  if  he  volunteers  or  will-, 
ingly  'comes  at  our  request. ’ '  The 
necessary  authority  to  issue  sub¬ 
poenas  was  given  to  the  Delaney 
Committee. 

The  Witnesses 

The  enquiry  began  on  Septem¬ 
ber  14,  1950,  and  over  the  next 
three  months  a  large  number  of 
witnesses  gave  evidence.  These 
included  officers  of  the  Food  and 
Drug  Administration  and  repre¬ 
sentatives  of  commercial  firms, 
some  directly  concerned  with  food 
production — such  as  shortening 
manufacturers — others  concerned 
primarily  with  the  production  and 
sale  of  synthetic  substances.  There 
were  also  representatives  of  food 
trade  associations  and  research  in- 


1-  stitutes,  including  The  National 
is  Canners’  Association,  the  Grocery 
;r  Manufacturers  of  America,  and 
;-  the  American  Institute  of  Baking, 
d  Scientific  and  medical  bodies — 
y  the  American  Medical  Associa- 
i-  tion,  the  U.S.  Public  Health  Asso- 
t-  ciation,  and  others — presented 
h  their  views  as  also  did  a  number 
},  of  consumer  org'anisations  such  as 
i-  the  General  Federation  of  Womens’ 

’  ’  Clubs  and  the  Co-operative  League 
a  of  the  U.S.  A. 

it  The  witnesses  varied  in  type; 
d  some  were  business  executives, 
!r  others  scientists  and  clinicians; 
c  although  several  of  these  testified 
i-  as  food  consultants  or  as  servants 
g  of  public  companies  or  as  repre- 
:t  sentatives  of  other  bodies,  there 
o  were  also  a  number  of  independent 
t-  research  workers  in  the  fields  of 
ir  physiology,  pharmacology,  bio- 
chemistry,  and  nutrition, 
e  Each  witness  who  came  to  the 
y  enquiry  was  encouraged  to  bring 
e  with  him  a  prepared  statement  to 
n  be  incorporated  into  the  record 
i-  and  he  was  questioned  on  this  by 
n  Mr.  Vincent  Kleinfeld,  the  legal 
n  adviser  to  the  committee,  or  by 
a  one  of  the  seven  Congressmen  who 
1-.  were  the  members.  Frequently 
e  the  witness  was  asked  to  comment 
►-  on  a  range  of  topics  outside  the 
y  subject  matter  of  his  own  prelim¬ 
inary  statement. 

Economic  Aspects 

i-  Although  the  primary  aim  of 
:t  the  committee  was  to  assess  the 
if  public  health  hazards  consequent 
e  ujxm  the  addition  of  newer  chem- 
d  ical  substances  to  foodstuffs,  many 
I-  other  matters  came  up  for  con- 
;,  sideration,  such  as  the  possible 
d  decline  in  the  use  of  fats  and  other 
g  agricultural  produce  if  these  were 
d  replaced  in  food  by  the  products 
d  of  synthetic  organic  chemistry, 
e  Some  evidence  was  submitted  to 
d  show  that  the  use  of  surface  active 
1-  agents  in  breadmaking  had  caused 
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a  decrease  in  the  fat  requirements 
of  the  bakery  industry  by  some 
160,000,000  lb.  annually.  This 
figure  was  challenged;  neverthe¬ 
less  it  is  indicative  of  the  size  of 
the  financial  issue  before  the 
farmer  or  the  shortening  manu¬ 
facturer.  Furthermore  the  figures 
given  for  the  growth  in  production 
of  various  synthetic  emulsifying 
agents  were  very  large  and  showed 
the  serious  financial  blow  that 
would  be  given  to  certain  chemical 
manufacturers  should  some  or  all 
of  these  substances  be  banned 
from  use  in  foods. 

Nutritional  Aspects 

Several  witnesses  spoke  of  the 
lowering  of  the  nutritive  value  of 
certain  foods  should  there  be  any 
considerable  extension  in  the  use 
of  substitutes,  which  might  in¬ 
deed  be  harmless,  but  without  any 
food  value.  It  was  suggested  that 
one  important  function  of  food 
legislation  should  be  the  protec¬ 
tion  of  the  consumer  by  prevent¬ 
ing  the  debasement  of  staple  food¬ 
stuffs  such  as  bread  and  by  en¬ 
suring  adequate  labelling. 

The  controversy  regarding  the 
use  of  fertilisers  in  agriculture 
also  came  before  the  committee; 
evidence  was  given  relating  to  the 
food  value  of  crops  grown  under 
different  conditions  and  reference 
was  made  to  the  ability  of  some 
plants  to  concentrate  in  their  tissue 
certain  chemicals  present  in  the 
soil.  These  economic  and  nutri¬ 
tional  problems  cannot  be  con¬ 
sidered  further  here;  they  are 
subsidiary  to  the  main  issue  of  the 
possible  toxic  effects  of  extrane¬ 
ous  chemical  materials  in  food¬ 
stuffs. 

Source  of  Chemical  Substances 

It  became  clear  at  an  early 
stage  of  the  enquiry  that  from  the 
viewpoint  of  the  food  manufac¬ 
turer  a  distinction  should  be  made 
between  the  extraneous  substances 
which  find  their  way  into  foods  by 
accident  and  those  added  by  de¬ 
sign. 

Prominent  in  the  first  category 
are  the  residues  from  pesticides 
which  have  been  used  during  the 
cultivation  of  crops  and  have  re¬ 
mained  adhering  to  the  outer  sur¬ 
faces  or  have  even  been  incorpor¬ 


ated  into  the  plant  tissues.  The 
active  agents  employed  include 
not  only  the  older  type  of  sprays 
containing  inorganic  materials, 
such  as  arsenic  or  copper  salts, 
but  also  the  newer  carbon  com¬ 
pounds  of  which  DDT  is  perhaps 
the  most  outstanding  example.  In 
the  same  group  may  be  listed  sub¬ 
stances  which  serve  as  plant 
growth  regulators  together  with 
hormones  or  hormone  substitutes 
employed  in  animal  production 
such  as  the  agents  used  for  chicken 
rearing. 

With  all  the  above  compounds 
there  is  a  danger  that  the  food 
manufacturer  may  receive  from 
the  farm,  plant  or  animal  ma¬ 
terial  which  is  already  contamin¬ 
ated  to  a  variable  and  usually  un¬ 
known  extent,  so  that  the  ex¬ 
traneous  material  may  pass 
through  the  processing  and  reach 
the  consumer  in  the  finished  pro¬ 
ducts. 

Accidental  Effects  of  Additives 

Other  examples  of  accidental 
effects  are  to  be  seen  when  sub¬ 
stances  used  in  food  processing 
are  themselves  innocuous  but  are 
rendered  toxic  by  the  presence  of 
impurities.  Under  this  heading 
there  are  the  classical  cases  of  ar¬ 
senic  poisoning  arising  from  the 
contamination  by  arsenic  of  the 
sulphuric  acid  used  in  food  manu¬ 
facture.  Other  and  more  recent 
examples  are  known.  The  Food 
and  Drug  Administration  pre¬ 
sented  evidence  to  the  committee 
that  although  saccharic  acid,  ex¬ 
tensively  used  as  a  sweetening 
agent,  is  believed  to  be  relatively 
non-toxic,  all  the  commercial  pre¬ 
parations  analysed  were  found  to 
contain  a  highly  poisonous  im¬ 
purity  causing  them  to  be  unfit  for 
food  use. 

Yet  another  source  of  extrane¬ 
ous  material  arises  from  the  in¬ 
creasing  use  of  the  newer  surface 
active  agents  as  detergents  for 
food  utensils  and  machinery. 
Residues  may  adhere  to  foodstuffs 
in  small  but  significant  quantities 
and  some  of  the  anionic  agents 
such  as  the  quaternary  ammonium 
compounds  are  known  to  be  highly 
toxic. 

The  second  major  category  of 
substances  to  be  considered  are 


those  which  are  used  or  proposed 
for  use  in  food  preservation  or 
processing,  namely  substances 
which  the  manufacturer  deliber¬ 
ately  adds  to  achieve  some  desired 
result.  In  this  class  are  many 
groups  of  antioxidants,  mould  in¬ 
hibitors,  and  other  preservatives, 
together  with  emulsifying  agents 
— such  as  those  described  in  con¬ 
nexion  with  the  bread  hearings — 
and  miscellaneous  compounds  em¬ 
ployed  for  special  purposes.  Added 
to  this  list  must  be  the  substances 
used  in  the  newer  packaging  ma¬ 
terials,  for  example,  wax  coatings 
and  plasticisers. 

Extent  of  Use 

The  rapid  increase  in  the  use  of 
chemical  substances  both  in  agri¬ 
cultural  production  and  in  food 
processing  was  demonstrated  to 
the  Delaney  Committee  by  Mr. 
James  Clark,  Director  of  Pro¬ 
gramme  Research  of  the  Food  and 
Drug  Administration,  who  testi¬ 
fied  that  his  department  had  avail¬ 
able  a  “  master  list  ”  of  842  com¬ 
pounds  which  have  been  used  or 
are  being  used  or  have  been  pro¬ 
posed  for  use.  He  explained  that 
he  had  classified  the  materials 
under  ten  headings  and  had  indi¬ 
cated  in  each  case  the  number  of 
compounds  in  each  group. 

1.  Preservatives,  antioxidants, 
mould  inhibitors,  etc.  (124). 

2.  Insecticides,  fungicides,  her¬ 
bicides,  plant  growth  regulators 
(189). 

3.  Emulsifying  agents,  wetting 
agents,  “  improvers,”  maturing 
agents,  flour  bleachers,  etc.  (90). 

4.  Wax  coatings,  resins,  plas- 
ticers,  and  other  ingredients  of 
packaging  materials  (51). 

5.  Acidulants,  buffers,  neutra¬ 
lisers,  etc.  (24). 

6.  Flavouring  materials  and  sol¬ 
vents  (274). 

7.  Artificial  colours,  lakes,  dilu¬ 
ents  (24). 

8.  Sugar  substitutes,  artificial 
sweeteners  (4). 

9.  Vitamins  and  minerals  (33). 

10.  Miscellaneous  (29). 

Mr.  Clark  went  on  to  state  that 
of  the  842  substances,  704  are 
thought  to  be  in  use  at  the  present 
time  and  of  these  428  are  con¬ 
sidered  safe  in  normal  use  leaving 
a  further  276  substances  the  safety 
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of  which  has  not  been  established 
to  the  satisfaction  of  the  Food  and 
Drug  Administration. 

There  is  no  need  to  discuss  the 
full  list  here;  it  includes  the  vari¬ 
ous  materials  mentioned  in  Part  I 
of  this  article,  which  have  become 
the  cause  of  comment  and  contro¬ 
versy,  together  with  many  others 
recorded  in  patent  applications 
and  in  scientific  and  clinical  re¬ 
ports. 

Acute  and  Chronic  Toxicit>’ 

Many  witnesses  gave  informa¬ 
tion  based  upon  their  own  research 
work  or  personal  expjeriences  or 
on  reviews  of  the  literature,  and  it 
was  clear  that  the  meanings  at¬ 
tached  to  the  word  ‘  ‘  toxicity  ’  ’  re¬ 
quired  interpretation.  A  line  of 
demarcation  has  to  be  drawn  be¬ 
tween  compounds  of  a  high  degree 
of  “acute  toxicity” — which  at  a 
sufficiently  high  level  will  cause 
death  to  experimental  animals  or 
to  man  within  a  very  short  time  of 
their  ingestion — and  those  sub¬ 
stances  which  are  without  any  ob¬ 
vious  effect  in  the  first  instance 
but  which  may,  in  the  course  of 
time,  produce  changes  in  the  tis¬ 
sues  leading  to  disease  and  p)er- 
haps  death. 

The  border  line  between 
‘  ‘  acute  ’ '  and  ‘  ‘  chronic  ’ '  toxicity 
is  by  no  means  sharp;  a  substance 
which  may  cause  death  if  taken 
by  mouth  in  sufficiently  large 
quantities  may  appear  to  be 
harmless  when  ingested  in  small 
quantities,  but  over  weeks  or 
months  there  may  be  an  accumu¬ 
lation  in  the  body  leading  to 
symptoms  of  disorders.  Moreover, 
an  ingredient  which  has  little  effect 
in  large  quantities  may  still  be 
dangerous  in  small  quantities 
when  ingested  over  a  sufficiently 
long  period  of  time. 

^me  of  the  most  controversial 
issues  discussed  before  the  De¬ 
laney  Committee  were  those  con¬ 
nected  with  chronic  toxicity  and, 
in  particular,  with  the  types  of  ex¬ 
periments  which  must  be  under¬ 
taken  before  a  substance  may  be 
considered  safe.  The  methods  of 
testing  are  clearly  of  great  import¬ 
ance  to  food  manufacturers. 

It  was  recognised  that  a  very  real 
problem  arose  with  some  of  the 
pesticides  because  of  the  difficulty 
of  devising  accurate  methods  for 
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their  estimation,  esjiecially  at  the 
low  levels  at  which  they  were 
likely  to  be  present  as  residues  in 
crops.  Several  witnesses  sug¬ 
gested  that  this  was  a  question 
which  would  have  to  be  dealt  with 
at  its  source,  by  a  re-examination 
of  agricultural  practice  to  ascer¬ 
tain  the  extent  of  the  residues 
likely  to  be  present  in  plant  ma¬ 
terials  treated  by  different  pesti¬ 
cides  under  different  conditions. 
The  food  manufacturer  might  then 
have  access  to  information  about 
the  {pesticides  used  on  crops  which 
he  subsequently  purchased. 

Who  is  to  Decide? 

It  was  recognised  that  no  food 
manufacturer  would  knowingly 
add  to  a  food  any  material  which 
he  thought  to  be  harmful,  but  this 
did  not  disjx)se  of  the  questions: 

Who  is  to  decide  what  sub¬ 
stances  are  harmful?”  and  “At 
what  level  may  a  toxic  substance 
be  safely  used  }  ’  ’ 

It  was  with  these  questions  that 
the  conflict  of  opinions  placed  be¬ 
fore  the  committee  became  ap¬ 
parent;  both  the  evidence  and  the 
cross  -  examination  of  witnesses 
showed  that  somewhat  different 
views  were  held  by  scientists  on 
the  extent  of  the  tests  required  and 
on  the  significance  of  the  results 
already  obtained.  Nevertheless, 
the  majority  of  the  indejpendent 
scientists  who  gave  evidence  sup¬ 
ported  the  attitude  of  the  Food 
and  Drug  Administration  that  a 
prima  jade  case  had  been  estab¬ 
lished  that  harmful  chemicals  had 
been  used  in  foodstuffs,  and  that 
in  all  probability  some  were  still 
being  used. 

Scientific  Viewpoint 

Professor  Anton  Carlson  of  the 
University  of  Chicago,  one  of  the 
best  known  of  American  physiolo¬ 
gists,  was  emphatic  that  a  danger¬ 
ous  situation  existed :  ‘  ‘  With  in¬ 
creased  industrialisation  and  con¬ 
tamination  of  air,  soil,  and  water, 
we  are  continually  expxpsed  to  new 
chemicals.  .  .  .  Modem  medi¬ 
cine  is  endeavouring  to  prevent  or 
ameliorate  all  the  infections  and 
other  factors  that  are  detrimental 
to  public  health.  ...  If  they 
(i.e.  some  of  the  newer  chemicals) 
are  introduced  and  if  they  are 


jx)isonous,  they  may  be  as  injuri¬ 
ous  in  the  long  run  to  our  mental 
and  physical  health  as  those  other 
factors  that  we  have  been  strug¬ 
gling  with  for  generations.” 

Another  eminent  physiologist. 
Professor  Andrew  Ivy,  Vice-Presi¬ 
dent  of  the  University  of  Illinois, 
described  his  exp)eriences  as  scien¬ 
tific  director  of  the  U.S.  Naval 
Medical  Research  Institute  (1942- 
43),  and  said  that  it  was  as  im- 
fxjrtant  to  protect  the  consumer 
from  dangerous  chemicals  in  food 
as  to  ensure  protection  from  dan¬ 
gerous  drugs. 

“  Drugs  are  generally  given 
only  for  a  short  period  of  time  and 
then  under  the  suppervision  of  a 
physician,  particularly  if  the  drug 
has  any  degree  of  {potency,  and 
then  it  is  administered  in  a  safe 
manner.  In  the  case  of  food,  it  is 
very  important  for  us  to  be  sure 
that,  when  a  food  is  doctored,  the 
doctoring  is  not  going  to  affect 
deleteriously  its  consumers,  be¬ 
cause  the  food  can  be  taken  every 
day  and  over  long  {periods  of  time 
month  in  and  month  out,  year  in 
and  year  out,  without  the  super¬ 
vision  of  a  physician.” 

Support  from  Biochemists 

Biochemists  suppported  this  line 
of  policy;  for  example.  Professor 
Robert  Harris,  the  Director  of  the 
Nutritional  Laboratories  of  the 
Massachusetts  Institute  of  Tech¬ 
nology,  contended  “that  no 
chemical  should  be  added  to  food 
if  it  is  not  necessary;  that  a  com¬ 
pound  unnatural  to  foods  should 
not  be  added  unless  an  effective 
natural  comppound  is  not  avail¬ 
able;  that  unnatural  comppouncjs 
should  be  used  with  extreme  cau¬ 
tion  even  after  they  have  been 
proven  to  be  innocuous — animal 
tests  are  never  conclusive,  the 
human  race  has  never  been  chal¬ 
lenged  by  this  unnatural  sub¬ 
stance  before,  and  the  body  of 
man  may  have  no  mechanism  of 
defence  against  it.” 

He  went  on  to  add,  “  no  chemi¬ 
cal,  natural  or  unnatural,  should 
be  used  in  the  food  of  man  until  it 
has  been  proven  to  be  harmless; 
no  chemical  should  be  used  if,  by 
its  use,  the  consumer  is  deceived 
as  to  the  quality,  freshness,  iden¬ 
tity,  or  nutritive  value  of  that 
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food;  these  chemicals,  if  used, 
should  be  used  in  the  least  amounts 
for  effectiveness." 

Professor  Clive  McCay,  of  Cor¬ 
nell  University,  well  known  for 
his  work  in  the  field  of  nutrition, 
spoke  from  his  experience  as 
head  of  the  nutritional  research 
programme  of  the  U.S.  Navy 
during  the  war  years,  and  said 
that  the  entire  subject  of  chemi¬ 
cals  added  to  our  food,  was  far 
more  important  in  the  health  of 
the  nation  "than  any  of  us 
dreamed.” 

He  continued:  "The  shocking 
number  of  our  young  men  who 
cannot  meet  the  relatively  modest 
physical  requirements  of  our 
armed  services  and  who  must 
labour  in  our  industry  with  only 
partial  effectiveness  must  make 
one  of  us  ask  the  reasons  for  this 
reservoir  of  ill-health.  The  mental 
hospitals  of  New  York  State  care 
for  117,000  patients,  or  about 
two-thirds  of  a  person  for  every 
hundred  citizens." 

Professor  McCay  explained  that 
he  was  not  suggesting  that  food 
was  the  only  factor,  but  he 
thought  that  it  could  not  be  ig¬ 
nored.  He  said  that  the  basic 
philosophy  of  nutritional  special¬ 
ists  must  be  that  no  chemical  sub¬ 
stance  should  ever  be  added  to  a 
foodstuff  unless  it  had  been  tested 
on  many  species  of  animals. 

The  Need  for  Action 

Although  there  was  by  no 
means  complete  unanimity  among 
the  witnesses  regarding  the  actual 
extent  of  the  existing  dangers, 
there  was  substantial  agreement 
that  some  action  was  necessary. 
Quite  early  in  the  enquiry  sugges¬ 
tions  were  made  that  new  legisla¬ 
tion  was  required  on  the  lines  of 
the  ‘  ‘  new  drug  section  ’  ’  of  the 
Food,  Drug,  and  Cosmetic  Act, 
and  this  proposal  was  favoured  by 
more  than  one  representative  of 
industry. 

Thus  Dr.  Roy  Newton,  Vice- 
President  in  charge  of  research  at 
Messrs.  Swift  and  Co.,  manufac¬ 
turers  of  shortenings  and  other 
animal  and  vegetable  products, 
testified  that  it  was  his  conviction 
that  any  food  processor  bears  a 
moral  obligation  not  to  change  the 
food  supply,  by  the  addition  of 
chemicals  or  by  chemical  process¬ 


ing,  until  he  has  provided  ade¬ 
quate  proof  in  the  form  of  scien¬ 
tific  studies  by  competent  scien¬ 
tists,  proving  the  non-poisonous 
character  of  a  proposed  process  or 
addition.  He  felt  that  it  was  in 
the  public  interest  that  food  pro¬ 
cessors  should  be  required  to 
avoid  such  chemical  additions  or 
chemical  processing  until  the 
necessary  evidence  had  been  ac¬ 
quired. 

This  proposal  for  new  legisla¬ 
tion  received  little  direct  opposi¬ 
tion,  but  it  was  strongly  urged 
that  safeguards  should  be  pro¬ 
vided  to  prevent  arbitrary  action 
on  the  part  of  government  officials, 
and  pleas  were  made  for  some 
type  of  advisory  body  or  ‘  ‘  court 
of  appeal."  Moreover,  fears  were 
expressed  that  the  advance  of  food 
technology  might  be  held  up  if 
new  legislation  were  so  rigid  that 
no  improvements  in  food  process¬ 
ing  could  be  made  except  after 
very  long  delays. 

Cost  of  Investigations 

In  this  connexion  reference  was 
made  to  the  very  high  cost  of 
carrying  out  adequate  biochemical 
and  pharmacological  investiga¬ 
tions  over  long  periods,  and  some 
witnesses  suggested  that  the  cost 
for  each  new  substance  might  well 
be  between  25,000  and  50,000 
dollars  for  a  series  of  tests  on  dif¬ 
ferent  species  of  animals  over  a 
period  of  at  least  two  years.  Ex¬ 
penditure  at  this  level  (with  the 
possibility  of  negative  results ! ) 
was  within  the  capacity  of  large 
firms,  but  it  was  possible  that  the 
cost  and  the  difficulties  might 
hinder  smaller  concerns  from 
playing  a  part  in  future  develop¬ 
ments  in  the  food  field. 

This  contention  that  legislation 
would  necessarily  hinder  progress 
was  rejected  by  witnesses  who 
pointed  to  the  rigid  controls  exer¬ 
cised  over  the  meat  industry  in  the 
United  States  and  the  stringent 
regulations  which  existed  in  many 
areas  governing  milk  and  dairy 
products.  These  had  in  many 
ways  stimulated  rather  than  hind¬ 
ered  advances;  they  had  certainly 
made  basic  research  work  obli¬ 
gatory. 

Dr.  Franklin  Bing,  a  former 
secretary  of  the  Committee  of 
Foods  and  Nutrition  of  the  Ameri¬ 


can  Medical  Association,  used  a 
homely  but  effective  argument  to 
the  committee.  He  thought  that 
‘  ‘  they  were  all  babes  in  the  woods 
at  times.”  He  imagined  a  man 
running  round  in  the  woods,  lost 
but  nevertheless  running  fast. 
When  stopped  by  a  stranger  he 
could  say  ‘  ‘  you  are  stopping  or 
retarding  my  progress,"  to  which 
Dr.  Bing  would  reply  "no! 
W'hy  not  climb  a  tree,  look  where 
you  are  going,  and  take  a  bear¬ 
ing." 

•  This  illustration  in  many  ways 
sums  up  the  work  of  the  Delaney 
Committee.  On  the  one  hand,  its 
sessions  reveal  the  enormous  pro¬ 
gress  of  natural  science  and  especi¬ 
ally  the  activity  in  the  field  of  syn¬ 
thetic  organic  chemistry;  on  the 
other  hand,  the  deficiencies  in  our 
knowledge  of  biochemical  pro¬ 
cesses  and  of  the  fate  of  even  some 
of  the  common  chemical  sub¬ 
stances  in  the  animal  body  are 
made  evident. 

The  sessions  of  the  committee 
have  now  been  resumed  and  no 
final  decisions  have  been  reached. 
It  is  clear,  however,  that  whatever 
legislative  action  is  taken  in  the 
United  States — or  in  Britain — the 
work  of  the  committee  will  mark 
the  beginning  of  a  new  period  in 
the  development  of  food  tech¬ 
nology,  a  period  in  which  there 
will  be  full  recognition  of  the  need 
for  a  broad  programme  of  funda¬ 
mental  biochemical  research  in 
relation  to  the  food  industries. 


'  Hop  Produetivily 

The  extent  to  which  American 
methods  of  growing  hops  could  be 
applied  profitably  in  Great  Britain 
is  discussed  in  a  recent  produc¬ 
tivity  team  report.* 

Although  opportunities  for  col¬ 
laboration  in  research  between  the 
two  countries  do  not  appear  to  be 
great  in  view  of  the  wide  dif¬ 
ferences  in  conditions,  the  team 
recommends  that  the  results  of 
American  research,  particularly  in 
the  fields  of  husbandry  and  the 
control  of  disease,  should  be 
studied. 

•  Productivity  Team  Report  on  the 
Hop  Industry.  Pp.  iij  +  ix.  .Anglo- 
American  Council  on  Pnxluctivity,  Lon¬ 
don  and  New  York.  Price  qs.  6d!! 
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J.  M.  Coulson,  M.A.,  Ph.D. 

Dept,  of  Chemical  Engineering,  Imperial  College,  London. 

This  review  of  recent  contributions  in  the  field  of  evaporation  is  divided  into  three  main  sections: 
performance  of  installations;  trends  in  utilisation  of  various  types;  and  theoretical  aspects  of 
evaporator  calculations.  Reference  is  also  made  to  the  auxiliaries  of  evaporator  installations 
such  as  vacuum-producing  equipment,  condensers  and  control  systems,  and  to  the  ever-present 
problem  of  the  control  of  scale.  While  no  entirely  new  system  of  design  has  been  introduced, 
the  climbing-film  type  seems  to  be  gaining  in  favour,  owing  to  the  short  time  of  contact  of  the 
liquor  with  the  hot  surface,  the  small  temperature  difference  required,  and  the  relatively  ^more 
convenient  mechanical  construction. 


A  PAPER  by  Sawyer,  Holzer,  i  '  . 

and  McGlothin‘  describes  the  by  Tromp 
use  of  the  long-tube  unit  for  the 
concentration  of  black  liquor  in  the 
kraft  paper  industry  of  America. 

This  paper  is  a  general  review  of 
the  kraft  process,  but  includes  a 
heat  and  material  balance  sheet  for 
the  sextuple  backward-feed  evap¬ 
orator  unit.  This  unit  concentrates 
the  liquor  from  about  17-5  per 
cent,  solids  to  53  per  cent.,  with 
an  evaporation  of  130,000  lb. /hr. 
of  water,  using  26,000  lb.  of  steam 
to  give  an  overall  economy  of  5. 

Each  evaporator  contains  552 
tubes  of  2  in.  inside  diameter  and 
24  ft.  long  in  a  steam  shell  of  4  ft. 
diameter  and  a  dome  diameter  of 
8  ft.  The  unit  is  fitted  with  a 
single  surface  condenser  contain¬ 
ing  1,146  tubes  each  13  ft.  long 
and  I  in.  outside  diameter.  The 
vacuum*  is  obtained  from  a  two- 
stage  steam-jet  ejector. 

The  liquor  with  53  per  cent, 
solids  is  too  viscous  for  further 
concentration  in  a  film  evapora¬ 
tor,  and  is  further  concentrated  in 
two  large  disc  units  each  8^  ft.  di¬ 
ameter  with  33  discs  spaced  2f  in. 
apart..  These  discs  pick  up  the 
liquor  and  evaporation  is  effected 
by  passing  in  hot  gases  at  380“  F. 
over  the  discs  in  the  drum.  This 
effects  concentration  to  64  per 
cent,  solids.  The  combination  of 
the  two  types  of  unit  illustrates  the 
advantages  and  limitations  of  the 
long-tube  type,  and  the  whole  unit 
is  clearly  a  good  example  of  a 
careful  technical  approach  to  the 
problem.  It  is  felt  that  the  ad¬ 
vantages  of  backward-feed  systems 
might  be  considered  more  fre¬ 
quently. 

The  use  of  the  long-tube  Kest- 
ner  evaporator  in  the  cane  sugar 


industry  is  described  in  a  paper  supply  vapour  to  a  group  of  final 
’  ^  At  Casa  Grande  in  vacuum  pans  and  also  to  the  first 

Peru  there  are  nine  Kestners  with  effects  of  two  quadruple-effect 
25  ft.  tubes,  each  having  a  surface  units.  This  represents  a  large 
of  6,500  sq.  ft.,  operating  with  evaporator  installation,  the  steam 
30  lb.  of  exhaust  steam.  These  utilisation  and  heat  economy  of 

which  are  worthy  of  examination. 

.  I'  ^  further  reference  to  the  long- 
tyP^»  sugar  process- 

given  by  McAlister;®  the 
v  physical  dimensions  of  the  unit  are 
ji  ^  given  in  some  detail. 

^  Film-type  Units 

climbing  film  unit  has  tended  to 
obscure  the  flexibility  of  the  film- 
type  system.  Thus,  film-type 
evaporators  may  have  climbing, 

quires  very  small  temperature  dif¬ 
ferences,  and  may  therefore  prove 
suitable  for  heat-sensitive  ma¬ 
terials,  since  the  heating  surface 
may  be  at  the  minimum  tempera¬ 
ture.  This  type  has  recently  been 
installed^  for  the  concentration  of 
blood  serum  and  gelatine. 

The  climbing  and  falling  type, 
with  all  the  tubes  inside  the  same 
steam  shell,  provides  a  very  eco¬ 
nomical  method  for  achieving  a 
higher  percentage  evaporation  of 
the  feed  than  is  obtainable  with  a 
single-pass  climbing  unit,  but  will 
usually  offer  a  greater  pressure 
drop. 

Fig.  I  shows  a  recently  com¬ 
pleted  climbing  and  falling  unit 
for  concentrating  confectionery 
liquors  at  atmospheric  pressure. 
The  preheater  is  seen  at  the  bottom 
right-hand  side,  the  main  evapor¬ 
ating  unit  in  the  centre,  and  the 
separator  at  the  bottom  left-hand 
side.  This  provides  a  very  simple 
system  for  erection,  since  there  are 
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Jig.  1.  Modern  climbing  and  falling 
evaporating  unit  for  concentrating  confec¬ 
tionery  liquors  at  atmospheric  pressure. 
Bottom  right,  preheater;  centre,  main 
evaporating  unit;  and  bottom  left,  separa¬ 
tor.  Photo  Kestner  Evaporator  and  En¬ 
gineering  Co. 


no  parts  to  be  mounted  at 
the  top  of  the  unit.  For 
vacuum  work  this  will 
necessitate  a  low-level 
vacuum  unit. 

Fig.  2  illustrates  the  ar¬ 
rangement  of  a  falling  film 
unit  installed  for  the  con¬ 
centration  of  a  liver  ex¬ 
tract.  In  this  plant  the 
water  is  evaporated  at 
07  in.  mercury  absolute 
pressure,  and  the  vapour 
produced  is  compressed 
in  a  thermocompressor  to 
give  a  heating  steam  at 
175  in.  mercury  pressure, 
thus  giving  a  temperature 
difference  across  the  heat¬ 
ing  surface  of  28°  F. 

In  this  installation  the 
liquor  is  recirculated  by 
pumping  to  the  top  of  the 
tubes,  over  which  it  is  dis¬ 
tributed  to  form  a  film. 

The  unit  gives  some  indi¬ 
cation  of  the  difficult  conditions  illustration  of  the  transfer  coeffi-  performance  of  several  pans.  He 
encountered  in  the  pharmaceutical  cient  obtained,  he  quotes  one  test  cites  two  modern  forms  of  coil 
industry.  The  problem  of  assess-  in  which  the  value  was  about  pan,  one  of  6,000  gal.  capacity  of 
ing  the  desirability  and  extent  of  170  B.Th.U./hr./ft.*/ "F.  at  the  12  ft.  diameter,  with  a  5  in.  out- 
recirculation  has  not  yet  been  start  and  fell  off  to  no  in  20  side  coil  flattened  to  5i«  x  4  in., 
clearly  analysed.  minutes  and  down  to  105  in  105  and  the  other  of  5iOOO  gal.  capa- 

Where  a  single  pass  of  the  minutes.  city,  with  5  in.  outside  diameter 

climbing  film  is  insufficient  to  The  practice  of  heavy  boiling  is  coil  flattened  to  6^  x  3  in.  These 

effect  the  required  concentration  considered  an  improvement,  par-  flattened  coils  are  said  to  give  re- 
then  multiple  circulation  units  ticularly  as  it  reduces  the  number  duced  resistance  to  flow  of  the 
may  be  used  in  which  the  vapour  of  boilings  and  simplifies  the  sub-  massecuite  and  hence  better  cir- 
and  liquid  are  separated  at  the  top  sidiary  equipment  such  as  storage  culation.  It  is  also  easier  to  get  a 
of  each  pass.  In  this  form  the  tanks,  pumps,  etc.  At  the  same  generous  well  in  the  centre,  and 
first  pass  will  have  the  largest  time,  these  heavy  concentrates  the  clearances  between  the  coils 
number  of  tubes  and  the  succeed-  require  expensive  special  pans.  are  easier  to  arrange, 
ing  passes  a  smaller  number.  All  jjo  emphasises  the  desirability  These  modern  coil  pans  have 
the  tubes  are  again  inside  one  of  vacuum  control  by  instrument-  much  shorter  coils  than  the  old 
steam  shell,  which  gives  a  com-  ation  on  this  process,  and  illus-  ones.  •  Thus,  while  the  older  pans 
pact  assembly.  This  form  of  unit  trates  with  a  chart  the  change  in  had  coils  of  2^  turns,  one  of  these 
may  also  be  used  for  concentrat-  vacuum  with  time.  Incidentally,  newer  pans  has  coils  in  the  form  of 
ing  fruit  juices.  ^as  found  that  the  pan  men  half  circles  flanged  at  the  ends  to 

were,  in  fact,  performing  the  con-  give  two  manifolds,  one  for  steam 
Scroll-type  Pans  trol  very  well  before  the  control  entry  and  the  other  for  condensate 

Lyle®  has  reviewed  heavy  boil-  was  put  on.  The  control  as  outlet.  The  other  new  pan  has  a 
ing  in  sugar  concentration  during  originally  applied  was  found  to  coil  of  i|  turns.  These  shorter 
the  past  ten  years  at  a  London  re-  be  incorrect,  and  he  points  out  lengths  give  better  and  more  cer- 
finery  in  which  scroll-type  pans  that  it  is  desirable  to  know  exactly  tain  removal  of  condensate, 
are  used.  Although  these  pans  what  is  wanted  before  leaving  a  Webre^  describes  a  vacuuni  pan 
have  given  very  good  service,  it  is  control  to  do  the  job.  with  a  central-top-dnven  agitator 

reported  that  the  scrolls  have  which  is  claimed  to  offer  an  im- 

moved  in  time.  The  small  heat-  Vacuum  Pans  provement  in  heat  transfer  for 

ing  surface  of  about  i  sq.  ft./cu.  The  problem  of  providing  a  sugar  syrups, 
ft.  of  mix  is  a  drawback  in  this  good  heating  surface  for  thick 

type  of  heater.  sugar  liquors  is  discussed  in  a  re-  Solar  Evaporation  of  Salt 

Lyle  suggests  that  carefully  de-  view  of  modem  vacuum  pans  for  The  production  of  Glauber’s 
signed  circular  ribbon-type  heaters  the  sugar  industry  by  Venton,*  salt  from  Lake  Chaplin  is  de¬ 
might  be  an  improvement.  As  an  who  gives  some  comparisons  in  scribed  by  Holland.*  A  modem 
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Fig.  3.  Modern  forced  circulation  evaporating  unit.  The  lower  portion 
containing  the  driving  mechanism  can  be  easily  swimg  away  from  the 
tubes  for  examination  of  the  tubes  and  of  the  drive. 


■  Fig.  4.  Internal  turbine  type  circulating  unit  for  the  evaporator. 

I'liotos  (ieorge  Scott  and  Son. 


installation  utilising  solar  heat  for 
evaporation  is  used.  The  brine  is 
pumped  out  in  hot  weather  to 
1,000,000  sq.  ft.  reservoirs,  lo  to 
15  ft.  high,  where  the  salts  are  de¬ 
posited.  In  November  the  weak 
mother  liquor  is  drained  off  and 
the  salts  stacked  mechanically. 

These  salts  are  then  taken  by 
conveyor  to  Holland  evaporators 
(10  X  12  X  14  ft.),  where  they  melt 
in  their  own  water  of  crystallisa¬ 
tion  and  are  dried  by  passing  in 
furnace  gases  at  1,500°  to  1,700° 
F.,  which  leave  at  about  160°  F. 

Concentration  of  Sugar 

Coons®  describes  the  design  and 
operation  of  a  four-effect  vertical- 
tube  evaporator  for  concentrating 
sugar  solutions  at  positive  pres¬ 
sures,  the  liquor  having  temjjera- 
tures  from  197°  to  267°  F.  This 
paper  outlines  some  of  the  ad¬ 
vantages  of  pressure  operation, 
but  there  have  been  few  references 
to  this  form  of  operation. 

Advantages  of  Thermocompression 

With  the  increasing  costs  of  fuel 
the  advantages  of  thermocompres¬ 
sion  are  receiving  more  attention. 
Bardoux'®  gives  figures  on  the 
coal  utilisation  per  ton  of  sugar  in 
the  West  Indies  with  and  without 
thermocompression.  The  fitting  of 
thermocompression  increased  the 
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steam  economy  from  50  kg.  of 
coal  ton  of  sugar  to  40  kg.,  using 
a  power-driven  compressor.  Tur¬ 
bocompressors  and  thermocom¬ 
pressors  are  discussed  by  Cho- 
quet"  and  Tromp  has  discussed 
the  thermodynamics  and  eco¬ 
nomics  of  thermocompression  in 
two  papers. 

Theoretical  and  Experimental 

Despite  the  increasing  use  of  the 
film-type  unit,  there  is  as  yet  no 
really  suitable  method  for  com¬ 
puting  the  performance  of  a  unit 
on  a  given  liquor.  Rumford“ 
presented  some  data  on  the  boiling 
of  water,  ethyl  alcohol,  toluene, 
and  nitric  acid  in  a  9  ft.  tube  of 
^  in.  diameter,  using  temperature 
differences  of  18°  to  41°  F.  This 
gave  coefficients  for  water  of  500 
to  700,  for  alcohol  of  300,  and  for 
nitric  acid  of  125  in  B.Th.U./hr.  / 
ft.^/'F.,  based  on  the  total  area 
of  the  tube. 

The  coefficients  increased  with 
higher  feed  temperatures,  but  at¬ 
tempts  to  divide  the  tube  into  boil¬ 
ing  and  non-boiling  sections  by 
using  a  travelling  thermocouple 
to  locate  the  point  of  maximum 
temperature  were  not  entirely 
satisfactory,  as  this  gave  coeffi¬ 
cients  as  high  as  12,000  for  the 
boiling  section. 

These  figures  are  clearly  too 


high,  but  could  not  be  explained. 
It  was  stated  that  if  more  than  10 
per  cent,  of  the  feed  was  evapor¬ 
ated  then  the  coefficient  remained 
constant  for  the  range  in  mass 
velocities  covered.  The  work  was 
not  really  undertaken  as  research 
on  evaporator  systems  but  to  get 
some  figures  for  boiling  in  long 
tubes,  and  insufficient  details  are 
given  to  form  a  true  picture  of 
what  was  happening  in  the  tube. 

In  a  recent  paper.  Badger  and 
Pye‘‘'  give  a  most  interesting  ac¬ 
count  of  the  development  from  a 
small  scale  unit  to  a  commercial 
one  of  a  long-tube,  once-through 
natural  circulation  unit  for  con¬ 
centrating  caustic  soda  solutions 
to  final  products  of  96  to  97  per 
cent,  caustic.  The  problem  of 
corrosion  of  nickel  and  iron  in  the 
presence  of  chlorates  is  discussed 
at  length  and  the  many  difficulties 
described  in  detail. 

The  unit  is  heated  by  Dow- 
therm,  and  the  small  one  had 
seven  tubes  I  in.  outside  diameter 
and  16  gauge  of  15  ft.  length  in  a 
vapour  chest  of  5  in.  steel  pipe. 
The  overall  coefficients  on  this 
unit  ranged  from  80  to  115.  The 
full  scale  plant  consists  of  20  ft. 
nickel  tubes  I  in.  outside  di¬ 
ameter,  and  is  operated  at  15  in. 
vacuum;  it  gives  over  100  tons 
day  of  99  per  cent,  solids. 
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The  Dowtherm  vapour  is  sup¬ 
plied  at  700°  to  710®  F.,  which  is 
a  very  high  temperature  for  this 
form  of  heating.  It  is  interesting 
to  note  that  for  a  vacuum  greater 
than  15  in.  the  freezing  point  is 
greater  than  the  boiling  point  from 
about  8q  to  95  per  cent.;  hence 
some  caustic  might  settle  out. 

McDonald  and  Rodgers'*  have 
presented  an  empirical  equation 
for  estimating  the  transfer  coeffi¬ 
cient  for  sugar  concentration  in 
the  form : 


\  flj.  Cj 

where  U  is  the  overall  heat  trans¬ 
fer  coefficient  in  kg.cal. /m‘^.  / 
min./°  C.,  ty  is  the  boiling  point 
of  the  sugar  in  °C.,  is  the  vis¬ 
cosity  of  the  sugar  in  centipoises, 
and  Cj  is  the  specific  heat  of  the 
sugar  at  the  discharge  tempera¬ 
ture  and  concentration  in  kg. cal./ 
kg.  They  have  illustrated  the  use 
of  this  equation  for  finding  the 
necessary  heat  transfer  area  in  a 
later  paper. 

Methods  of  Calculation 

One  or  two  papers  have  been 
presented  with  a  view  to  simplify¬ 
ing  the  rigorous  and  rather  tedious 
method  for  determining  the  tem¬ 
perature  distribution  and  areas  in 
multiple-effect  systems.  Coates"* 
presents  a  method  which  is  really 
based  on  expanding  the  simple 
rate  equation  to  the  form : 

Total  heat  transferred  =  Average 
latent  heat  x  total  evaporation  or 

=  Ajv  2  E 

Then  if  Cav  be  the  average  heat 
transfer  coefficient  and  the 
total  temperature  difference, 

from  which  the  total  area  -  A  can 
be  obtained.  The  average  latent 
heat  Aav  is  really  defined  by  the 
relation : 

^  Total  heat  transferred 
~  Total  evaporation 

but  this  is  slightly  modified  to  an 
empirical  relation.  Again  the 
average  transfer  coefficient  is 
given  by : 


where  C,,  Un,  U3,  etc.,  are  the 
individual  overall  transfer  coeffi¬ 
cients  for  the  individual  units. 
This  method  is  illustrated  by  ex¬ 
amples,  and  it  is  believed  that  the 
results  are  usually  within  2  per 
cent,  of  those  obtained  by  the 
more  rigorous  methods.  It  must 
be  remembered  that  this  method 
is  unsuitable  for  those  cases  where 
steam  is  bled  from  the  vapour 
space  of  one  or  more  effects. 

A  Simplified  Method 

Storrow'*  presented  a  simplified 
method  which  is  also  unsuitable 
for  those  cases  where  there  is  ap¬ 
preciable  flashing  between  the 
units  or  where  there  is  bleeding  of 
the  vapours.  A  geometric  method 
has  been  presented  by  Williams.*"* 

While  these  various  methods 
are,  no  doubt,  of  use  in  estimat¬ 
ing  areas  and  in  forming  a  quick 
picture  of  the  effect  of  changing 
the  conditions  of  the  liquor,  en¬ 
gineers  must  be  prepared  to  carry 
out  rigorous  calculations  of  the 
Hausbrand  type.  A  plant  of  the 
value  of  a  large  evaporator  is 
surely  worth  the  time  required  to 
solve  a  series  of  equations,  and 
the  idea  that  such  vital  aspects  of 
design  as  areas  and  temperature 
conditions  can  be  roughly  esti¬ 
mated  is  a  poor  one.  It  is  particu¬ 
larly  unfortunate  that  more  co¬ 
efficients  obtained  in  practice  are 
not  presented,  since  a  large  amount 
of  practical  data  is  wanted  to  form 
a  practical  correlation  of  transfer 
coefficients. 

Bartholomew*'  describes  in 
some  detail  the  construction  and 
operation  of  a  smali  all-glass  long- 
tube  evaporator  for  laboratory 
use.  This  was  153  cm.  long  with 
an  inside  tube  of  15  mm.  and  an 
outside  tube  of  30  mm.  Using 
steam,  he  gave  a  capacity  of  3  6 
l./hr.  of  water  under  a  pressqre 
of  75  to  100  mm.  Ethanol  was 
evaporated  at  8  l./hr.,  and  the 
maximum  temperature  occurred 
at  4  to  5  in.  up  the  tube. 

Accessories 

Webre**  describes  the  essentials 
of  a  counter-current  condenser, 
and  shows  how  the  capacity  of  the 
vacuum  system  may  be  deter¬ 
mined.  Some  of  the  pitfalls  to  be 
avoided  in  the  use  of  vacuum 


t/av  U,  t/.  t/. 
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equipment  are  discussed  by  Grif¬ 
fiths.***  This  pa|)er  gives  a  critical 
examination  of  the  vapour  line 
from  the  evaporator  to  the  con¬ 
denser,  and  illustrates  the  desira¬ 
bility  of  a  genuine  theoretical  ap¬ 
proach  to  a  problem  as  opposed  to 
the  quick  estimation  methods. 

Instrumentation  of  evaporator 
units  is  discussed  by  Camp  and 
Slater,"'  who  stress  the  need  for 
control  of  liquid  level,  product 
density,  and  steam  supply. 

Some  calculations  on  recipro¬ 
cating  vacuum  pumps  are  given 
by  Hicks.*’ 

It  is  useful,  perhaps,  to  note 
that  steam  jet  ejectors  are  being 
increasingly  used  for  the  pro¬ 
duction  of  vacuum  in  evaporator 
plants,  and  that  the  virtues  of 
positive-feed  metering  pumps  for 
feeding  the  evaporator  also  offer 
advantages  in  obtaining  good  con¬ 
trol  of  the  plant. 

Scale  and  Corrosion 

The  problem  of  scale  and  cor¬ 
rosion  constantly  besets  users  of 
evaporators.  This  is  examined  by 
Hildebrandt  and  Warren**  for 
calcium  sulphate  scale  and  for 
molasses  stillage  scale.  The  only 
cleaning  method  that  gave  repro¬ 
ducible  results  was  hand  polishing 
of  the  tubes  with  emery  cloth. 

Chemical  cleaning  is  discussed 
by  Loucks  and  Groom*^  and  the 
use  of  electric  methods  is  illus¬ 
trated  by  Springer,**  who  gives 
some  details  of  the  application  of 
an  electric  potential  to  the  tubes 
of  an  evaporator  unit.  His  results 
are  preliminary  but  are  distinctly 
promising. 

The  other  method  of  tackling 
corrosion  is  the  supply  of  new  ma¬ 
terials,  with  particular  resistance 
to  certain  liquors.  In  this  con¬ 
nexion  the  construction  of  evapor¬ 
ators  with  Keebush  for  the  body 
and  shells  and  the  use  of  carbon 
heating  tubes  offers  distinct  ad¬ 
vantages  in  some  industries. 

Although  no  outstanding  devel- 
.opment  has  been  claimed  in  the 
design  of  forced  circulation 'evap¬ 
orators,  it  would  be  wrong  to 
assume  that  they  are  not  being 
actively  developed.  *  They  are 
being  installed  for  viscous  liquids 
and  also  where  the  high  velocity 

(Concluded  on  page  442) 
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Fruit  Research  in  1950 


In  pursuance  of  their  efforts  to 
keep  growers  in  touch  with  the 
progress  of  research,  the  East 
Mailing  Research  Station  have 
published  earlier  than  usual  this 
year  their  annual  report  for  1950. 

The  general  form  of  the  report, 
which  covers  the  period  from 
October  i,  1949,  to  September  30, 
1950,  is  unchanged.  Part  I  deals 
with  the  experimental  farm  and 
surveys  a  favourable  year  on  the 
whole,  with  the  exception  of 
plums  and  pears,  which  carried 
rather  disappointing  crops. 

Part  II  reviews  the  research 
programme  and  well  repays  care¬ 
ful  reading.  Particular  attention  is 
called  to  those  lines  of  work  along 
which  progress  can  be  expected. 

Research  reports  and  reviews 
comprise  Part  III,  and  although 
some  of  the  papers  in  this  part  are 
too  technical  for  the  layman, 
others,  though  written  mainly  for 
fellow  scientists,  will  certainly  in¬ 
terest  many  growers,  both  com¬ 
mercial  and  amateur.  Among 
these  are  the  third  Amos  Memorial 
Lecture,  delivered  at  Wye  by  Sir 


Twenty-seven  years  have  elapsed 
since  the  publication  of  a  remark¬ 
able  treatise  dealing  with  every 
imaginable  product  man  has  suc¬ 
ceeded  in  wresting  from  the  sea. 
Such  has  been  the  progress  in  the 
technology  of  marine  products 
that  practically  the  whole  of  the 
original  edition  has  had  to  be  re¬ 
written,  with  the  exception  of  two 
chapters — those  on  sponges  and 
fish  glue.. 

For  the  production  of  the  second 
edition*  the  senior  author,  Donald 
K.  Tressler,  Ph.D.,  has  had  the 
collaboration  of  James  McW. 
Lemon,  M.S.,  and  has  drawn  upon 
the  knowledge  of  fourteen  other 
well-known  experts  in  their  own 
specialised  fields. 

Manufacturers  of  fish  products 
and  those  concerned  with  the  pro¬ 
cessing  of  animal  feedingstuffs  will 

•  Marine  Products  of  Commerce.  By 
Donald  K.  Tressler,  Ph.D.,  and  James 
McW.  Lemon,  M.S.  Second  edition. 
Pp.  782  +  xiii.  Chapman  and  Hall,  Lon¬ 
don,  and  Reinhold  Publishing  Corpora¬ 
tion,  New  York.  Price  144s.  net. 


Edward  Salisbury,  entitled  “The 
Fruit  Tree  and  its  Environment,” 
and  papers  on  frost  damage, 
special  grafting  and  propagation 
methods,  inducing  wide  crotch 
angles,  walnut  varieties,  rabbit 
repellents,  the  year’s  weather,  the 
control  of  fruit  drop,  raspberry 
virus  diseases.  Brown  Rot  of 
apples,  spray  damage,  interesting 
insects,  various  aspects  of  the 
work  on  Fruit  Tree  Red  Spider 
Mite  and  its  control,  chemicals  for 
use  as  sprays,  and  variety  trials 
of  hops  for  ease  of  picking  and 
propagation. 

Part  IV  avoids  scientific  terms 
altogether  and  aims  at  presenting 
the  results  of  research  and  de¬ 
scribing  their  practical  applica¬ 
tions  in  popular  language.  The 
articles  deal  with  fruit  tree  root¬ 
stocks,  mechanising  nursery  work, 
raspberry  varieties,  virus  dis¬ 
eases  of  cherries.  Raspberry  Cane 
Midge,  Apple  Sawfly,  and  a  new 
type  of  wetter. 

The  report  is  fully  illustrated 
with  line  drawings  and  photo¬ 
graphic  plates. 


find  comprehensive  details  of  new 
and  improved  processing  machin¬ 
ery;  of  developments  in  the  equip¬ 
ment  used  for  the  transportation 
of  both  fresh  and  frozen  fishery 
products ;  of  improved  methods  for 
the  rapid  freezing  of  all  products, 
including  packaged  fish  fillets  and 
steaks:  and  of  technological  de¬ 
velopments  in  animal  feedingstuffs 
extracted  from  seaweed,  and  the 
uses  of  alginates. 

There  is  also  presented  an  au¬ 
thentic  treatise  on  the  world’s  agar 
industry,  as  well  as  a  statistical 
survey,  the  first  of  its  kind,  of  the 
world’s  fisheries,  shell  fisheries, 
and  their  products. 

Many  treatises  on  such  subjects 
as  oceanography,  chemical  tech¬ 
nology,  marine  botany  and  bi¬ 
ology,  fishery  technology  and  by¬ 
products,  nutrition,  whaling,  and 
sealing  have  been  condensed  to 
provide  in  some  800  pages  a  most 
exhaustive  survey  of  commerci¬ 
ally  important  products  of  the  sea. 

Copious  references  to  the  orig¬ 


inal  literature,  to  comprehensive 
review  articles,  and  to  recom¬ 
mended  books,  which  are  ap¬ 
pended  at  the  end  of  each  chapter, 
will  be  helpful  to  those  desiring 
more  information  than  it  has  been 
possible  to  present  even  in  this 
extensive  contribution  to  the  liter¬ 
ature  on  marine  products. 


Developments  in  Evaporation 

(Concluded  from  page  441) 

gives  a  short  time  of  contact  as 
with  milk  and  juices. 

Figs.  3  and  4  illustrate  a  modern 
forced  circulation  unit.  Fig.  4 
shows  the  internal  turbine-type 
circulating  unit.  In  Fig.  3  it  will 
be  seen  that  the  lower  portion 
containing  the  driving  mechanism 
can  easily  be  swung  away  from 
the  tubes  for  examination  both  of 
the  tubes  and  of  the  drive. 
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Frozen  Apple  Juice  Concentrate 

V.  F.  Kaufman,  C.  C.  Nimmo,  and  L.  H.  WaUier 

Western  Regional  Research  Laboratory,  California, 

A  method,  based  on  laboratory  data,  and  the  more  important  processing  steps  involved  in  the 
commercial  production  of  a  fuU-flavoured  apple  juice  concentrate,  are  discussed  in  this  article. 


Three  methods  for  the  com¬ 
mercial  processing  of  full- 
flavoured  frozen  apple  juice  con¬ 
centrate  have  been  described  by 
Walker,  Nimmo,  and  Patterson.^ 
Basically,  the  preparation  pro¬ 
cedures  are ; 

I.  Apple  juice  is  concentrated 
six-fold,  and  the  concentrate  is 
mixed  or  “  cut  back  ”  with  fresh 
juice  to  produce  a  four-fold  con¬ 
centrate. 

2.  Essence  is  stripped  from  fresh 
juice  and  concentrated,  the  resi¬ 
dual  juice  is  concentrated  to 
slightly  over  four-fold,  and  the 
essence  is  returned  to  this  concen¬ 
trate  to  produce  a  four-fold  pro¬ 
duct. 

3.  Essence  is  stripped  from  fresh 
juice  and  concentrated,  the  resi¬ 
dual  juice  is  concentrated  to  six¬ 
fold,  and  the  essence  returned  to 
this  concentrate.  The  product  is 
then  diluted  to  four-fold  with 
fresh  apple  juice. 

The  first  method  corresponds  to 
the  commercial  method  now  being 
used  successfully  to  prepare  high 
quality  citrus  juice  concentrates. 
However,  it  was  found  that  apple 
juice  concentrate  made  by  this 
procedure  was  weak  in  natural 
apple  juice  flavour  and  inferior  to 
that  produced  by  the  second  and 
third  methods.  These  produced 
desirable  full-flavoured  products, 
differing  little  or  not  at  all  from 
each  other,  so  the  choice  of  a  pro¬ 
cess  must  be  based  on  other  fac¬ 
tors. 

Both  methods  involve  essence 
stripping,  which  has  been  de¬ 
scribed  by  Milleville  and  Es- 
kew.^’  A  modification  of  this 
essence  stripping  operation  by  im¬ 
posing  a  steam  injection  heater 
prior  to  the  conventional  tubular 
heater  is  being  suggested  by 
Brown,  Lazar,  Wasserman,  and 
Ramage.‘  As  the  latter  report 
points  out  and  as  shown  by  Mille¬ 
ville  and  Eskew,^  essence  strip¬ 
ping  does  an  excellent  job  of  steril¬ 
ising. 

Contamination  may  occur  after 


stripping;  therefore  neither  method 
gives  a  sterile  product  as  pack¬ 
aged.  However,  in  the  second 
process  all  juice  passes  through 
the  essence  stripper  and  all  bac¬ 
terial  life  that  enters  with  the  fruit 
or  is  introduced  in  pressing  is 
killed.  In  the  third  method,  fresh 
apple  juice,  which  does  not  go 
through  the  essence  stripper,  is 
used  for  blending.  This  juice  may 
carry  over  to  the  finished  product 
any  bacterial  contamination  enter¬ 
ing  with  the  fresh  juice  or  intro¬ 
duced  in  the  pressing  operations. 

As  these  appear  to  be  the  great¬ 
est  sources  of  contamination,  the 
second  method  offers  the  definite 
advantage  that  it  produces  a  more 
nearly  sterile  product. 


Pasteurisation  of  fresh  juice 
used  for  blending  in  the  third 
method  would  be  equally  effective 
in  preventing  contamination  from 
pressing  operations  or  raw  ma¬ 
terial.  However,  added  cost  for 
pasteurisation  is  not  compensated 
by  any  advantage  over  running  all 
juice  through  the  essence  stripper. 

Both  the  second  and  third 
methods  involve  evaporation  of 
the  same  amount  of  water  per  unit 
of  product,  but  the  third  method 
involves  the  production  of  a  six¬ 
fold  concentrate.  Lower  heat 
transfer  rates  are  encountered  in 
concentration  from  four-fold  to 
six-fold  than  from  single  strength 
to  four-fold.  Evaporation  costs 
are,  therefore,  slightly  higher  in 
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the  operation  requiring  a  six-fold 
concentrate.  For  these  reasons, 
the  second  process  apjx'ars  to  be 
the  most  desirable  and  has  been 
used  as  the  basis  for  the  estimate 
of  costs  in  a  commercial  operation. 

Taste  panel  tests'’  on  the  recon¬ 
stituted  product,  after  storage  of 
the  concentrate  for  three  and  six 
months  at  o°  F.,  showed  that  the 
original  fine  flavour  was  well  re¬ 
tained.  Informal  tastings  at  ap¬ 
proximately  nine  months  of  stor¬ 
age  have  confirmed  the  conclusion 
that  little  or  no  change  takes  place 
at  that  temperature. 

It  should  be  mentioned  here  that 
canned  heat  -  processed  concen¬ 
trates  (flash-heated,  filled,  and 
cooled  immediately  after  sealing) 
stored  at  75°  F.  acquired  an  ap¬ 
preciable  amount  of  off-flavour 
after  three  months'  storage.  The 
off-flavour  was  more  pronounced 
after  six  months.  These  canned 
concentrates  were  from  the  same 
lot  of  concentrate  as  the  frozen, 
and  were  of  similar  high  quality 
directly  after  packing. 

Basis  for  Estimates 

In  scaling-up  laboratory  data 
on  apple  juice  concentrate  to  com¬ 
mercial  sized  of)erations,  many 
assumptions  have  been  necessary. 

A  plant  processing  three  tons  of 
apples  per  hour  has  been  chosen  as 
a  basis  for  calculations.  With  a 
70  per  ce^t.  overall  yield,  the 
plant  processes  about  500  gallons 
of  juice  per  hour.  Assuming  pack¬ 
aging  in  6  fl.  oz.  cans  (most  com¬ 
mon  size  for  frozen  citrus  concen¬ 
trates),  production  is  2,560  cans 
per  hour.  This  size  of  plant  is 
probably  about  the  minimum  that 
can  operate  economically.  Even 
at  this  scale  of  operation,  the 
capacity  of  available  models  of 
some  standard  machines  is  greater 
than  needed.  Efficient  utilisation 
of  all  labour  may  also  be  a  prob¬ 
lem. 


Yearly  Production 

The  assumption  has  been  made 
that  4,000,000  6  oz.  cans  are  pro¬ 
duced  yearly,  in  1,600  operating 
hours.  The  length  of  harvest 
season,  feasibility  of  storing  raw 
materials,  and  availability  of  the 
desired  varieties  will  determine 


the  actual  operating  season  in  a 
given  situation.  Many  plants  pro¬ 
cessing  single  strength  apple  juice 
have  much  longer  processing 
seasons  than  are  assumed  for  this 
study.  Further  information  corre¬ 
lating  variety,  storage  time,  and 
storage  conditions  with  product 
quality  is  necessary^  for  a  decision 
on  feasible  storage  periods  for 
apples  for  making  a  high  quality 
frozen  apple  juice  concentrate. 

Equipment  and  Processing  Steps 

All  equipment  in  contact  with 
juice  is  made  of  stainless  steel. 
Juice  holding  temjjeratures  are  be¬ 
lieved  to  be  low  enough  to  control 
bacterial  growth  for  the  holding 
times  involved.  The  general  de¬ 
sign  of  the  plant  has  been  influ¬ 
enced  by  observation  of  equip¬ 
ment  in  citrus  concentrate  plants. 

Many  different  cost  figures  may 
be  obtained,  depending  on  specific 
assumptions  that  are  made.  The 
cost  figures  shown  are  intended 
to  give  only  approximations  of 
costs  that  are  involved,  thus  indi¬ 
cating  the  major  cost  items. 

The  process  is  divided  into  the 
following  major  operations:  press¬ 
ing,  essence  stripping,  clarifica¬ 
tion,  concentration,  blending, 
freezing,  and  packaging.  Quan¬ 
tities  of  materials  involved  are  in¬ 
dicated  by  the  figures  enclosed  in 
blocks  in  the  flow  sheet. 

Pressing  is  accomplished  with 
standard  equipment  in  the  cus- 
tomaiy'  manner.  No  changes  from 
operations  as  |>erformed  for  single 
strength  juice  are  re*quired. 

As  previously  noted,  essence 
stripping  has  been  described  in 
published  re[K)rts.  The  flow  sheet 
follows  the  method  of  essence 
stripping  used  for  |)ilot  plant  work 
at  the  Western  Regional  Labora¬ 
tory  and  described  by  Brown  et 
al.  ^  A  steam  injector  preheats  the 
juice  so  that  chances  of  fouling  the 
surfaces  of  the  heat  exchanger 
used  for  essence  stripping  are  very 
small.  When  a  heat  exchanger  is 
used  alone  for  preheating  and 
essence  stripping,  fouling  may  oc¬ 
cur.  If  the  surfaces  of  a  heat  ex¬ 
changer  are  permitted  to  become 
too  badly  fouled  by  extended  runs, 
the  flavour  of  the  finished  product 
may  be  affected. 

The  use  of  a  steam  injector  for 


f)reheating  does  have  some  disad¬ 
vantages.  The  steam  must  be 
free  from  tastes  and  odours  to  pre¬ 
vent  off-flavour  in  the  product, 
and  the  steam  consumption  is  in¬ 
creased  appreciably,  because  the 
steam  that  condenses  in  the  juice 
must  be  evaporated  later  in  the 
process.  Further  information  is 
needed  to  evaluate  fully  the  avail¬ 
able  methods  of  essence  stripping. 

After  removal  of  essence,  the 
residual  or  stripped  juice  is  clari¬ 
fied  by  treatment  with  a  pectic 
enzyme  and  filtration.  Methods  of 
clarifying  fresh  apple  juice  are  de¬ 
scribed  by  Marshall."  The  opera¬ 
tions  as  indicated  on  the  flow  sheet 
are  those  required  to  produce  a 
clear  juice  for  bottling  and  have 
been  used  in  laboratory  tests.  A 
simpler  method  of  clarification 
may  prove  feasible  upon  further 
investigation. 

After  clarification,  the  stripped 
juice  is  concentrated.  As  indi¬ 
cated  by  Walker,  Nimmo,  and 
Patterson,^  a  low  temperature,  as 
used  for  citrus  concentrates,  is 
not  required  to  prevent  changes  in 
flavour.  A  forced  circulation 
evaporator  is  indicated  on  the  flow 
sheet.  In  view  of  the  smaller 
dangers  of  localised  overheating, 
with  production  of  off-flavours,  a 
forced  circulation  unit  is  recom¬ 
mended  in  preference  to  a  pan  or  a 
calandria  type  of  evaporator. 
Commercial  runs  in  the  latter 
types  may  indicate  their  complete 
suitability  for  this  operation  if 
properly  controlled. 

The  concentrated  stripped  juice 
and  essence  are  blended  in  agi¬ 
tator-equipped,  cold-wall  tanks. 
This  operation  is  regulated  on  a 
volumetric  basis.  The  solids  con¬ 
tent  of  the  final  product  can  also 
be  adjusted  in  the  same  blending 
tanks.  If  the  juice  has  been  con¬ 
centrated  to  a  slightly  higher  de¬ 
gree  than  is  required,  the  solids 
content  in  the  final  product  can 
then  be  controlled  accurately  by 
dilution  with  a  small  amount  of 
juice  from  the  clarification  opera¬ 
tion.  Automatic  control  may  be 
feasible  for  this  adjustment. 

Although  this  discussion  is 
based  on  concentration  of  fresh 
juice  to  one-fourth  of  its  volume  to 
make  the  finished  concentrate,  the 
desirability  of  standardising  the 
product  on  a  solids  content  basis 
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should  be  considered.  Apple 
juices  vary  widely  in  solids  con¬ 
tent,  and  four-fold  concentrates 
made  from  different  juices  will 
vary  correspondingly.  Standard¬ 
isation  of  the  concentrate  on  a 
solids  basis  will  eliminate  this  vari¬ 
ation. 

The  cost  estimate  assumes  that 
the  blended  concentrate  is  cooled 
and  10  per  cent,  is  converted  to 
ice  in  a  slush  freezer.  The  pro¬ 
duct  is  then  packed  in  cans  and 
freezing  is  completed.  Sk)me  work¬ 
ers  might  wish  to  operate  with¬ 
out  slush  freezing,  which  is  op¬ 
tional.  Many  commercial  citrus 
concentrate  lines  include  this  step 
to  prevent  any  segregation  in  the 
frozen  product  and  to  help  to  en¬ 


sure  a  product  of  high  quality. 
Apple  concentrate  has  been  frozen 
quite  satisfactorily  in  the  Western 
Regional  Research  Laboratory 
without  slush  freezing.  If  this 
step  is  eliminated,  the  tunnel 
freezer  must  be  larger,  and  the 
canned  product  should  be  placed 
in  the  freezer  without  delay.  Dif¬ 
ferences  in  operating  costs  with 
and  without  the  slush-freezing  step 
are  minor.  A  freezing  tunnel  or 
other  type  of  freezer  that  can 
handle  various  sizes  of  cans  is  pre¬ 
ferable  to  types  that  handle  only 
one  size. 

The  flow  sheet  does  not  provide 
for  blending  various  varieties  of 
apples  that  may  be  necessary  to 
obtain  the  best  possible  juice. 


TABLE  1 

Apple  juice  concentrate,  prelimi.nary  cost  estimate 


Plant  capacity :  J  tons  of  apples  per  hour 


Plant  investment 

-  •  ^  -  - 

Processing 

Processing  steps 

Equipment 

Building 

Total 

costs 

per  hour 

Receiving  and  storing 

$4,000 

$30,000 

$34,000 

97 

Pressing 

..  12,000 

7,000 

19,000 

13 

Essence  stripping  . . 

. .  17,000 

3,000 

20,000 

5 

Clarification  . . 

. .  13,000 

2,000 

15,000 

8 

Concentration 

..  21,000 

2,000 

23,000 

6 

Blending 

3,000 

1,000 

4,000 

I 

Freezing 

33,000 

7,000 

40,000 

8 

Packaging 

. .  10,000 

5.000 

15,000 

61 

General 

3,000 

10,000 

13,000 

9 

Total 

..  Sii6,ooo 

$67,000 

$183,000 

$118 
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Two  methods  may  be  considered 
for  accomplishing  this  purpose : 

1.  Partial  control  of  blending 
can  be  attained  by  storage  of 
fresh  apples.  Early  varieties  can 
be  held  for  processing  during  the 
harvest  season  of  the  late  ones.  It 
is  doubtful  whether  many  early 
apples  can  be  held  for  the  latter 
part  of  the  processing  season. 

2.  Better  control  of  blending 
can  be  attained  by  holding  essence 
and  stripped  juice  concentrate  in 
frozen  storage  for  later  use  in  pre¬ 
paring  desired  blends.  Holding 
from  one  operating  season  to  the 
next  is  possible. 

As  discussed  later,  an  allow¬ 
ance  has  been  made  for  plant  in¬ 
vestment  in  storage  facilities  for 
fresh  apples,  but  under  certain 
conditions  a  part  of  this  invest¬ 
ment  might  better  be  made  in 
facilities  for  essence  and  concen¬ 
trate  storage. 


Estimated  Costs 

The  cost  estimate*  .shown  in 
Table  i  indicates  the  plant  invest¬ 
ment  and  processing  costs  based 

•  Although  these  costs  are  represented 
in  dollars,  they  have  been  reproduced 
here.  Apart  from  giving  an  approximate 
idea  of  total  costs,  they  indicate  the  rela¬ 
tive  costs  of  the  different  items. 
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on  prices  for  June,  1950.  Plant 
investment  is  divided  between 
equipment  and  building  costs  for 
each  processing  operation  shown 
on  the  flow  sheet.  The  building 
cost  indicated  for  receiving  and 
storage  is  primarily  storage  space 
for  apples. 

Storage  or  other  means  to  con¬ 
trol  plant  raw  material  is  essential 
if  blending  is  necessary  and  a  pro¬ 
duct  of  consistent  flavour  is  de¬ 
sired.  Some  favourably  located 
plants  might  not  require  their  own 
storage  facilities.  The  investment 
figures  for  essence  stripping  and 
for  concentrating  include  steam 
and  water  cooling  facilities  as  well 
as  those  directly  involved  in  the 
operations.  A  total  plant  invest¬ 
ment  of  $183,000  is  indicated. 
This  does  not  cover  facilities  for 
holding  the  finished  frozen  product 
for  long  periods. 

Processing  costs  are  divided  on 
an  operational  basis  in  Table  i, 
on  cost  estimates.  Packaging  costs 
of  $61  per  hour  are  about  half 
the  total  processing  costs  of  $118 
per  hour.  Essence  stripping  and 
concentration,  the  two  key  opera¬ 
tions  in  this  process,  are  not  high 
cost  operations. 

TABLE  2 

Processing  costs  by  type  of 
EXPENDITURE 

Estimated  processing 
costs 


Per  hour 

Per  can 

Labour 

$28 

$0011 

Utilities 

2 

0001 

Supplies 

65 

0025 

Charges  based  on  in¬ 

vestment  . . 

23 

o'oog 

Total  processing 

— 

costs 

$I  18 

$0-046 

In  Table  2,  unit  processing  costs 
are  broken  down  by  type  of  ex¬ 
penditures,  and  a  cost  of  4-6  cents 
per  6  fl.  oz.  can  is  indicated. 
Labour  includes  direct  processing 
labour  and  the  supervisory  labour 
that  is  directly  associated  with 
processing.  Utilities  cover  elec¬ 
trical  power  costs.  Fuel  for  steam 
generation  is  included  in  supplies. 
Charges  based  on  investment 
cover  interest,  taxes,  insurance, 
depreciation,  and  maintenance 
and  repairs.  Twenty  per  cent,  of 
the  investment  is  allowed  per  year 
for  these  costs  and  is  assessed  on 
{Concluded  on  page  453) 


Refrigeration  and  the  Food  Industry 


The  Governments  of  upwards  of 
fifty  countries  are  members  of  the 
International  Institute  of  Refrig¬ 
eration  {L'Institut  International 
du  Froid)  under  whose  auspices 
the  Eighth  International  Congress 
of  Refrigeration  was  held  in 
London  from  August  29  to  Sep¬ 
tember  II. 

Founded  in  1900,  the  Institute 
of  Refrigeration,  the  oldest  society 
of  mechanical  refrigeration  in  the 
world,  was  the  organising  body  of 
this  year's  Congress,  which  was 
held  under  the  Presidency  of  the 
Rt.  Hon.  Viscount  Bruce  of  Mel¬ 
bourne,  C.H.,  M.C.,  F.R.S., 

President  of  the  Institute,  together 
with  Prof.  W.  J.  de  Haas,  repre¬ 
senting  the  International  Institute. 

The  branch  of  engineering  con¬ 
cerned  with  the  mechanical  control 
of  temperature  and  responsible  for 
the  production  of  all  apparatus 
and  machinery  effecting  that  con¬ 
trol  in  all  manner  of  modern  in¬ 
dustries  finds,  in  an  international 
congress,  a  valuable  muster  and 
review  of  its  scientific  and  tech¬ 
nical  resources. 

Those  attending  the  Con¬ 
gress  represented  many  important 
branches  of  the  food  industry,  as 
well  as  the  manufacturing  indus¬ 
tries  in  which  mechanical  cooling 
is  a  component  process  necessary 
either  for  first-class  production  or 
for  economical  or  efficient  manu¬ 
facture. 

The  various  subjects  dealt  with 
in  the  papers  and  discussions  were 
grouped  under  seven  commissions. 
Food  questions  were  dealt  with 
mainly  under  Commission  III 
"Fundamental  biochemical  and 
biophysical  studies,"  and  Com¬ 
mission  VI  dealt  with  the  refriger¬ 
ated  transport  of  food. 

The  freezing  and  chilling  of 
foods  naturally  figured  promin¬ 
ently  in  the  discussions  of  the 
Congress,  and  it  is  in  the  applica¬ 
tion  of  the  most  improved  methods 
of  refrigeration  in  this  direction 
that  the  world  looks  for  relief  from 
some  of  the  difficulties  in  food 
supply  resulting  from  the  war. 

Among  the  papers  contributed 
to  the  Congress  on  the  subject  of 
food  were  the  following: 

“The  biochemistry  and  muscu¬ 


lar  tissue  in  relation  to  the  loss  of 
‘drip’  during  freezing,”  by  J.  R, 
Bendall  (Great  Britain)  and  Dr. 
B.  B.  Marsh  (New  Zealand). 

“The  mechanism  of  freezing  in 
food  products,”  by  Dr.  W.  H. 
Cook  and  Dr.  C.  V.  Lusena 
(Canada). 

“  The  nutritive  value  of  frozen 
foods,”  by  Dr.  L.  W.  Mapson  and 
Miss  M.  Olliver  (Great  Britain). 

“  The  preservation  of  white  fish 
at  sea,”  by  Dr.  G.  Reay  (Great 
Britain). 

“  Some  means  of  retaining 
quality  in  fresh  and  frozen  fish,” 
by  Dr.  O.  Young  (Canada). 

“Contact  freezing  of  fish  fillets 
between  parallel  plates,”  by  A. 
Watzinger  (Norway). 

Commission  V  dealt  with  ‘  ‘  Ap¬ 
plications  of  refrigeration  to  entre¬ 
pots  for  preserving  perishable 
foods,  ice  factories,  and  chemical 
industries."  Among  the  papers 
contributed  on  industrial  phases  of 
the  subject  were : 

“  A  new  method  for  controlling 
refrigerating  machines  with  capil¬ 
lary  tube  regulation,”  by  O.  Linne 
(Germany). 

“  The  influence  of  speed  on  the 
volumetric  efficiency  of  reciproca¬ 
ting  refrigerant  compressors,”  by 
Dr.  G.  Lorentzen  (Norway). 

“  Recent  advances  in  refrigera¬ 
tion  and  handling  equipment  of 
large  commercial  cold  stores  and 
locker  storage  plants  in  America,” 
by  Prof.  R.  Woolrich  (U.S.A.). 

“A  solid  absorption  machine  for 
refrigerated  railway  vehicles,”  by 
H.  I,  Andrews  (Great  Britain). 

“  Use  of  insulated  and  re¬ 
frigerated  containers  for  the  trans¬ 
port  of  perishable  foodstuffs  by 
rail,  by  land,  and  by  water,”  by 
T.  A.  Eames  (Great  Britain). 

“  The  calculation  of  refrigerator 
car  performance,”  by  E.  W.  Hicks 
and  J.  R.  Vickery  (Australia). 


Our  Contemporaries 

Articles  published  in  our  as¬ 
sociated  journals  of  the  Leonard 
Hill  Group  this  month  include  the 
following: 

"An  Index  of  Mixing,”  by 
John  A.  Dukes,  A.R.I.C.  {Inter¬ 
national  Chemical  Engineering). 

‘  ‘  Evaluation  ‘  of  Compressed 
Tablets,"  by  M.  A.  Ellis,  Ph.C. 
{Manufacturing  Chemist). 
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Equipment  for  Food  Refrigeration 


The  production  of  fully  automatic 
refrijfcrators  covering  the  present- 
day  range  of  commercial  and 
domestic  applications  is  undertaken 
by  Marco  Refrigerators  whose  equip¬ 
ment  varies  in  size  from  13  cu.  ft.  up 
to  several  hundred  cubic  feet. 

One  of  the  applications  of  refrigera¬ 
tion  is  in  the  storage  of  fruit  and  the 
company  have  installed  equipment 
for  this  purpose  at  Robertson’s 
Golden  Shred  Works.  The  maximum 
value  is  obtained  by  arranging  to 
store  large  quantities  of  fruit  away 
from  the  factory  and  to  use  the  re¬ 
frigerator  as  a  holding  unit.  By  this 
means  the  problem  of  varying  re¬ 
quirements  during  storage  is  avoided. 

Different  fruits  require  different 
storage  temperatures.  For  example, 
soft  fruits,  such  as  apricots,  cherries, 
and  berries,  can  be  preserved  at  32"  F. 
for  a  period  of  one  to  three  weeks. 
Other  fruits,  like  blackcurrants,  can 
be  frozen  at  a  temperature  of  0"  F., 
and  still  be  used  for  making  a  satis¬ 
factory  preserve  months  later 

The  effect  of  transport  difficulties 
in  fruit  deliveries  can  also  be  par¬ 
tially  offset  by  the  use  of  refrigera¬ 
tion.  It  is  obviously  essential  that 
sufficient  refrigeration  capacity  is 
available  so  that  the  low  tempera¬ 
tures  sometimes  required  can  be 
reached  in  a  reasonable  time,  other¬ 
wise  the  processes  of  ripening  and 
decay,  which  generate  heat,  proceed 
so  rapidly  that  the  fruit  perishes. 


Gold  room  for  the  storage  of  fruit  at  James  Sobertson’s  factory,  operated  by  three  Marco 
condensing  units. 

Harwich  and  Dover  train  ferries  in  the  terminals  of  which  project  from 

connexion  with  international  traffic  the  plate,  enabling  them  to  be  con- 

under  the  control  of  Interfrigo  (In-  nected  to  the  source  of  refrigerant, 

national  Railway  Owned  Company  Several  interconnected  plates  may  be 

for  Refrigerated  Transport)  with  used  in  a  single  circuit, 

which  British  Railways  are  asso-  The  plates,  which  are  flat  on  both 
ciated.  sides,  may  be  used  as  shelves,  upon 

which  prc^ucts  are  placed  for  contact 
freezing,  or  as  gravity  air  coolers, 
e.g.  in  cold  stores,  by  mounting  them 
adjacent  to  the  walls  or  ceiling,  or  by 
suspending  them  on  edge  from  the 
ceiling.  They  may  also  be  installed 
against  the  walls  or  as  divisions  in 
refrigerated  display  cabinets. 

Insulated  vehicles  and  transport 
containers  used  for  carrying  products 
which  need  to  be  held  at  low  tempera¬ 
tures  during  transit  may  be  fitted 
with  hold-over  plates  containing  a 
hold-over  medium  which  provides  a 
“  store  of  cold  ”  for  many  hours  be¬ 
tween  regenerating  compressor  opera¬ 
tion. 

These  plates  are  now  also  being 
used  for  display  of  food  and  bottled 
beverages  in  shops  and  restaurants. 


Embodying  an  exclusive  principle 
of  heat  transfer  through  contact  of 
tubing  and  jacket,  the  Winget-Dole 
vacuum  cold  plate  evaporator  will  be 
of  interest  to  all  concerned  with  the 
processing,  storage,  and  transport  of 
products  requiring  refrigeration. 

Made  in  various  standard  sizes,  the 
plate  consists  of  two  flat  steel  sheets 
During  the  period  of  the  Eighth  welded  together  round  the  edges  with 
International  Congress  of  Refrigera-  a  refrigerant  coil  set  between  them, 
tion,  British  Railways  staged  at  The  tank  so  formed  is  hermetically 
Kensington  (Olympia)  Station  a  dis-  sealed,  the  air  within  being  exhausted 
play  of  vans  and  containers  used  for  to  a  high  vacuum  so  that  atmospheric 
conveying  refrigerated  produce.  In  pressure,  evenly  distributed  over  the 
addition,  they  also  exhibited  insu-  outer  surface  of  the  sheets,  presses 
lated  freight  stock  operating  via  the  them  firmly  in  contact  with  the  coil. 


Various  types  and  sizes  of  refrigera¬ 
tor  condensing  units  have  been  de¬ 
veloped  by  G.  and  J.  Weir.  They  can 
be  supplied  from  |  to  130  h.p.  for  use 
with  methyl  chloride.  Freon  Fl2,  or 
ammonia  as  the  refrigerant.  De¬ 
signed  for  automatic,  semi-automatic, 
or  hand  control,  all  these  machines 
can  be  driven  by  electric  motor, 
steam  engine,  Diesel  engine,  or  other 
forms  of  drive  as  desired. 

The  type  of  condenser  supplied  with 
these  units  is  usually  decided  by  the 
conditions  under  which  they  will 
operate,  the  designs  available  includ¬ 
ing  shell  and  tube,  air-cooled,  evap¬ 
orative,  or  atmospheric  types. 

The  principal  uses  of  the  company’s 
refrigerating  units  at  sea  are  for 
cooling  food  storage  spaces,  cooling 
fresh  water,  ice  and  ice  cream  mak¬ 
ing,  and  air  conditioning  working 


Wiaget-Dole  overhead  plates  installed  in  a  large  fish  store. 
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activities  of  L.  Sterne  and  Co.,  whose 
plant  has  many  other  applications, 
for  example  in  oil  refineries,  abat¬ 
toirs,  ice  cream  manufacture,  air  con¬ 
ditioning;,  and  chocolate  manufac¬ 
ture. 


The  cooling  of  liquid  products  in  all 
its  phases  is  catered  for  by  Cherry- 
Burrell.  Whether  the  problem  is  one 
of  refrigerated  storage,  or  instant 
deep  cooling,  or  one  of  continuous 
two-stage  cooling,  the  company  can 
provide  the  equipment  to  carry  out 
the  required  duties. 

All  their  cooling  equipment,  with 
the  exception  of  Superplate  plant, 
operates  on  expansion  gases  such  as 
Freon,  methyl  chloride,  and  Arcton. 
On  the  other  hand,  plate  equipment 
makes  use  of  brine  or  chilled  water 
refrigeration. 


Refrigerators,  conservators,  service 
cabinets,  sectional  chill  rooms,  ice 
cream  hardening  cabinets,  and  a  com¬ 
prehensive  range  of  milk  and  ice 
cream  mix  coolers  are  manufactured 
by  Frigidaire,  whose  engineers  will 
plan  and  build  special  equipment  to 
meet  individual  needs.  Further  ap¬ 
plications  of  the  company’s  refriger¬ 
ating  plant  may  be  found  in  bacon 
curing,  cheese  ripening,  dough  mak¬ 
ing,  biscuit  making,  and  pie  making. 


Gherry-Burrell  small  duty  H.T.S.T.  pasteuriser. 


Ice  making  plants  for  outputs  rang¬ 
ing  from  a  few  hundredweights  to 
hundreds  of  tons  per  day  are  supplied 
by  the  company,  whose  refrigeration 
plant  is  also  prominently  featured  in 
dairies  and  creameries  throughout 
the  country. 

In  the  bacon  curing  industry,  re¬ 
frigeration  is  used  in  connexion  with 
the  chilling  of  the  pigs  after  killing 
and  for  their  subsequent  storage,  if 
necessary,  and  also  for  the  cooling  of 
the  curing  rooms,  cutting  up  rooms, 
and  draining  rooms.  Cold  storage  is 
also  required  for  the  bacon  and  hams 
after  curing. 

This  represents  only  some  of  the 


and  living  spaces.  Refrigerated  cargo 
spaces  requiring  up  to  1.50  h.p.  units 
can  also  be  cooled. 

Commercial  and  industrial  applica¬ 
tions  are  many  and  varied  and  in¬ 
clude  cooling  storage  spaces  for  food 
and  dairy  produce;  milk  cooling;  ice 
cream  freezing  and  hardening;  and 
wort  cooling  for  breweries. 

The  operating  principle  of  the  com¬ 
pany’s  homogeniser  is  that  of  a 
hygienic  pump  which  forces  the  liquid 
or  paste  under  treatment  through  a 
valve  of  special  construction  at  very 
high  pressure.  The  regulation  of  the 
discharge  pressure  largely  determines 
the  degree  of  emulsification  or  dis¬ 
persion  of  the  particles  obtained. 

The  pressure  at  which  the  homo¬ 
geniser  valve  is  set  has  a  considerable 
effect  on  the  quality  of  the  finished 
product,  and  the  correct  pressure  for 
any  given  substance  can  be  found 
only  by  experiment.  For  example, 
the  homogenisation  of  milk  is  usually 
carried  out  at  2,000  to  2,.500  lb.  per 
sq.  in.;  cream  should  be  homogenised 
at  over  1,000  lb.  per  sq.  in.,  1,700  lb. 
being  an  actual  figure  in  use  giving 
successful  results. 

A  range  of  machines  has  been  stan¬ 
dardised  covering  all  capacities  from 
10  to  1,2.50  gallons  per  hour. 


\ew  Books  Register 

Orders  for  any  of  the  books 
listed  below,  or  scientific  and 
technical  books  in  any  language, 
may  be  placed  with  the  Books 
Department,  Food  Manufacture, 
17,  Stratford  Place,  London,  W,i. 
A  selected  stock  of  books  is 
carried  and  may  be  inspected  at 
the  above  address.  Prices  given 
do  not  include  postage. 

Hollins,  C.  Introduction  to  the 
Patenting  of  Inventions.  Benn 
Bros.,  London.  Pp.  100.  4s.  6d. 
Holmes,  R.  E.  .4ir  Conditioning  in 
Summer  and  Winter.  McGraw'-Hill 
Ptd)lishing  Co.,  London  and  New 
York.  Pp.  352.  Illustrated.  49s. 
Carrier,  W.  R.,  Cherne,  R.  E.,  and 
Grant,  W.  A.  Modern  Air  Condi¬ 
tioning,  Heating,  and  Ventilating. 
Second  edition.  Sir  Isaac  Pitman 
and  Sons,  London.  Pp.  .574.  Illus¬ 
trated.  HOs. 

Sixteenth  Annual  Report  of  the  Her¬ 
ring  Industry  Board  (Cmd.  8322.) 
H.M.S.O.,  London.  Pp.  35.  Is.  3d. 
Williams,  A.  E.  Potato  Crisps. 
Food  Trade  Press,  London.  Pp. 
106.  Illustrated.  20s. 

Resuggan,  J.  C.  L.  Quaternary  Am¬ 
monium  Compounds.  United  Trade 
Press,  London.  Pp.  120.  15s. 
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Equipment  for  cold  storage  which 
is  one  of  the  first  and  most  important 
applications  of  refrigeration  in  the 
food  industry  is  included  in  the  wide 
range  of  plant  manufactured  by  L. 
Sterne  and  Company.  The  company 
have  also  supplied  plant  for  the  quick 
freezing  of  pre-cooked  meals  in  w’hich 
the  cartons  of  food,  each  containing 
a  full  course  for  one  person,  are  car¬ 
ried  on  special  trays  through  a  tunnel 
in  which  air  at  about  —30°  F.  is 
circulated  at  a  high  velocity  across 
them. 


Meat  pies  entering  a  Frigidaire  refrigerated 
cooling  tunnel  in  the  Vale  of  Mowbray 
Bacon  Factory. 
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Pure  Food-A  Century  ot  Progress 

A  century  has  elapsed  since  the  first  successful  steps  were  taken  in  Britain  to  protect  consumers 
from  the  evil  effects  of  adulterated  food.  The  gross  abuses  of  the  early  Victorian  era 
have  now  been  checked,  but  each  generation  brings  its  own  problems  and  threats  to  the 
health  of  our  population.  The  steps  necessary  to  ensure  that  our  food  supplies  should  contain 
no  harmful  contaminants  were  discussed  at  a  recent  meeting  of  the  Nutrition  Society,  held 
in  London  under  the  chairmanship  of  Dr.  H.  E.  Magee. 

in  1851,  our  great-  greater  safeguards  on  public  which  had  been  manufactured 

^grandparents  went  to  Hyde  health  were  still  urgently  required,  under  reasonably  hygienic  con- 

Park  to  visit  the  Exhibition  they  At  Manchester  a  large  batch  of  ditions  by  a  highly  reputable 

witnessed  some  of  the  first  fruits  beer  became  heavily  contaminated  -  firm, 

of  the  industrial  revolution,  which  with  arsenic,  with  the  result  that 

made  possible  the  construction  of  about  6,000  people  became  ill  Diseases  caused  by  Milk 

the  Crystal  Palace,  and  most  of  and  70  died.  Few  doctors  would  dispute  that 

its  contents.  The  same  revolution  In  iqo2  oysters  were  served  at  much  more  extensive  damage  to 
created  the  demand  in  urban  areas  a  Mayoral  Banquet  at  Winchester,  the  public  health  has  been  done  bv 
for  large  supplies  of  cheap  food.  Half  the  guests  became  ill  and  impure  milk  than  by  any  of  the 
and  many  purveyors  were  not  un-  four  died.  At  Southampton  simi-  more  spectacular  forms  of  food 
duly  troubled  by  conscience  in  lar  indulgences  caused  a  smaller  poisoning  which  we  have  already 
satisfying  the  demand.  By  whole-  outbreak  of  the  same  form  of  mentioned.  It  is  distressing  that 
sale  adulteration  they  could  both  |x)isoning.  As  ptomaine  poison-  there  should  still  be  2,000  new 
keep  prices  down  and  allow  them-  ing,  supposed  to  be  caused  by  de-  cases  of  bovine  tuberculosis  in 
selves  handsome  profits.  composed  protein,  was  a  common  Great  Britain  each  year,  with  600 

The  first  attempts  to  check  these  sequel  to  the  consumption  of  shell  deaths  and  much  sev’ere  crippling, 
abuses  were  made  by  an  Analyti-  fish  fifty  years  ago  these  out-  Undulant  fever,  another  serious 
cal  Sanitary  Commission,  in  breaks  probably  aroused  rather  disease,  is  also  contracted  from 
which  Dr.  A.  H.  Hassall  played  a  less  public  concern  than  they  milk. 

leading  part  {see  Food  Manu-  would  today.  As  early  as  1901  presumptive 

FACTURE,  26,  5,  1951)-  limits  of  3  per  cent,  for  fat  and 

Foreign  Meat  8*5  per  cent,  for  solids-not-fat 

Parliamentary  Action  legislation,  ^^re  stipulated  for  milk,  but  its 

An  Act  psisscd  by  Parlisinicnt  however,  appear  to  have  been  bacterial  content  did  not  attract 
in  i860  gave  inadequate  |X)wers  directed  not  against  bad  home-  much  attention  until  about  1912. 
for  the  prevention  of  food  adul-  produced  food  but  against  inferior  ^  Milk  and  Dairies  (Consolida- 
teration,  while  another  passed  in  imported  meat  and  other  animal  lion)  Act  was  put  forward  in  1915* 
1872  was  so  severe  that  it  brought  products.  Badly  packed  products  was  stopped  by  the  war.  In 

vigorous  protests  from  the  manu-  from  Chicago  slaughterhouses  however,  the  Ministry  of 

facturing  food  firms.  In  1875*  brought  matters  to  a  head.  Another  Health,  successor  to  the  Local 
however,  an  Act  was  passed  abuse  was  the  import  of  inedible  Government  Boards,  put  a  tenta- 
which  held  force,  in  spite  of  many  grease  from  various  European  five,  milk  grading  scheme  into 
contentious  points,  for  no  less  countries  which  on  arrival  was  re-  ojieration. 

than  sixty  years.  According  to  labelled  and  sold  as  “  Pure  Con-  ^922,  a  Milk  and  Dairies  Act 

its  provisions  nothing  injurious  tinental  Lard."  ^  (Special  Designations) 

was  allowed  to  be  added  to  food.  i^  1906,  Food  Departments  Order  introduced  different  grades 
When  sold  the  food  had  to  be  of  were  instituted  in  the  Local  raw  milk.  In  spite  of  all  the 
the  nature,  substance,  and  quality  Government  Boards  with  powers  improvements  which  have  been 
demanded  by  the  purchaser.  to  ensure  that  imported  meat  pro-  ^^^de  in  protecting  certain  grades 

Some  years  later  the  second  ducts  should  satisfy  reasonable  from  tubercular  infection, 

stipulation  of  this  Act  was  logic-  standards  of  quality  They  were  however,  such  precautions  should 
ally  applied  in  the  Margarine  Act  aided  by  the  Public  Health  constitute  a  first  line  of 

of  1887.  Even  if  it  contained  no  (Regulations  as  to  Food)  Act,  defence.  Pasteurisation,  which 
injurious  ingredients,  margarine  which  was  passed  in  1907.  shown  to  have  no  sig- 

was  not  allowed  to  be  sold  to  the  tVip  mo«;t  distasteful  forms  of  nificant  effect  on  the  nutritive 
public  as  butter.  food,  however,  are  not  always  the  value,  should  provide  a  strong 

most  lethal.  Fifteen  years  later  second  line. 

Two  Distressing  Tragedies  the  terrible  episode  at  Loch 

In  spite  of  these  efforts  towards  Maree,  when  a  whole  fishing  party  Standards  of  Purity 
improvement,  the  turn  of  the  cen-  was  wiped  out  by  botulism,  was  Ever  since  the  inception  of  the 
tury  brought  grim  evidence  that  caused  by  eating  wild  duck  paste.  Sale  of  Food  and  Drugs  Act  in 
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1875  its  administration  had  been 
made  difficult  by  its  failure  to 
allow  the  Government  Depart¬ 
ment  concerned  to  prescribe  defi¬ 
nite  standards  of  purity.  The 
local  Government  Boards  derived 
their  powers  only  from  various 
Public  Health  Acts,  which  were 
exclusively  concerned  with  the 
consumer’s  health,  and  not  with 
fair  trading.  In  1896,  a  Select 
Committee  of  the  House  of  Com¬ 
mons  discussed  the  problems  in¬ 
volved,  and  recommended  that  a 
Court  of  Reference  should  be  set 
up  to  deal  with  definitions,  stan¬ 
dards,  and  the  limits  of  impurities 
allowed  to  be  present  in  foods. 
These  activities  doubtless  served  a 
useful  purpose  in  drawing  atten¬ 
tion  to  the  problems  involved,  but 
only  limited  progress  was  made. 

More  constructive  action  was 
taken  some  thirty  years  later.  In 
1923,  standards  were  laid  down 
for  dried  milk  and,  in  deference 
to  the  growing  knowledge  of  nu¬ 
tritional  principles,  it  was  decreed 
that  dried  skimmed  milk  must  be 
labelled  “unfit  for  babies."  In 
the  same  year,  a  Committee  on 
Preservative  and  Colouring  Mat¬ 
ters  was  set  up,  whose  report  was 
followed  by  the  framing  of  the 
Public  Health  (Preservatives,  etc., 
in  Food)  Regulations  of  1925. 
Thus  tomato  puree  was  not 
allowed  to  contain  too  much 
copper,  or  sardines  excessive 
amounts  of  lead.  The  Food  Manu¬ 
facturer’s  Association,  in  collab¬ 
oration  with  the  Society  of  Public 
Analysts,  drew  up  standards  for 
jam. 


The  Food  Standards  Committee 

In  1928,  the  Ministry  of  Agri¬ 
culture  initiated  a  National  Mark 
Scheme  which  gave  recognition  to 
foods  which  satisfied  its  stan¬ 
dards.  Thus  cider  had  to  keep 
within  prescribed  limits  of  acidity 
and  contain  no  foreign  ingredi¬ 
ents. 

Three  years  later  a  Depart¬ 
mental  Committee  on  the  Com¬ 
position  and  Description  of  Food 
was  instituted  to  go  into  all  the 
problems  involved  in  definitions, 
standards,  advertising,  and  label¬ 
ling.  Its  main  object,  in  brief, 
was  to  make  sure  that  the  public 
should  know  what  it  was  getting. 


The  deliberations  of  this  Com¬ 
mittee  led  to  the  Food  and  Drugs 
Act  of  1938,  which  gave  powers 
of  action  to  the  Ministry  of  Health. 
The  stress  of  war,  however,  led  to 
the.  inauguration  of  the  Ministry 
of  Food,  which  fulfilled  its  obvious 
role  in  taking  over  the  adminis¬ 
tration  of  the  Act.  By  setting  up 
a  Food  Standards  Committee  it 
fulfilled  the  long-felt  want  of  a 
Court  of  Reference. 

Dr.  C.  A.  Adams,  of  the  Min¬ 
istry  of  Food,  has  given  an  inter¬ 
esting  description  of  the  working 
of  the  present  Act,  and  has  com¬ 
pared  the  procedure  followed  in 
Britain  with  that  obtaining  in 
Canada  and  the  U.S.A.  Food 
standardisation  was  started  in 
Canada  as  early  as  1890,  and  the 
power  to  lay  down  standards  is 
vested  in  the  Governor.  Recom¬ 
mendations  on  fixing  the  stan¬ 
dards  are  submitted  to  him  solely 
by  officials,  but  trade  interests  are 
consulted  beforehand. 

In  the  United  States,  on  the 
other  hand,  meetings  to  fix  the 
standards  are  held  in  public  by 
the  Administrator,  who  is  pre¬ 
pared  to  hear  all  interested  parties. 
This  democratic  procedure,  un¬ 
fortunately,  may  sometimes  result 
in  a  heavy  expenditure  of  time 
and  energy.  No  less  than  261 
witnesses  were  examined  in  1949 
during  a  hearing  on  proposed 
standards  for  bread,,  which  lasted 
for  133  days.  Three  million  words 
of  evidence  were  taken  down,  and 
filled  over  15,000  pages  when 
transcribed. 

In  Britain  a  compromise  is 
made  between  these  extremes. 
The  Scientific  Adviser  to  the  Min¬ 
istry  of  Food  acts  as  chairman  of 
the  Committee,  which  is  made  up 
of  representatives  from  the  Min¬ 
istries  of  Food  and  Health,  and 
the  Departments  of  Health  for 
Scotland  and  the  Government 
Chemist,  together  with  various 
technical  and  trade  advisers.  The 
Committee  meets  in  private  and 
examines  proposals  for  food  stan¬ 
dards  from  all  angles.  All  who 
are  likely  to  be  affected  by  the 
standard  may  give  evidence  before 
the  Committee,  which  ultimately 
reports  its  findings  and  recom¬ 
mendations  to  the  Minister. 

If  accepted  they  then  become 
the  subject  of  an  Order,  which 


has  to  be  enforced  by  over  200 
independent  local  Food  and  Drug 
Authorities,  advised  by  the  Public 
Analysts,  who  are  scattered 
throughout  the  country. 

Labelling  Provisions 

According  to  the  familiar  Label¬ 
ling  of  Food  Order,  the  labels  of 
prepacked  foods  must  give  the 
packer’s  name  and  address,  the 
common  or  usual  name  of  the 
food,  if  any,  and  a  declaration  of 
the  ingredients  from  which  the 
food  is  made.  A  statement  as  to 
the  minimum  contents  of  the 
package  is  also  required  by  a 
recent  Weights  and  Measures 
Order. 

Perhaps  the  most  important  re¬ 
quirement  is  that  any  claims  re¬ 
lating  to  vitamins  and  minerals, 
whether  made  on  the  package  or 
in  separate  advertisements,  must 
be  substantiated  on  the  label  by  a 
declaration  of  the  identity  of  the 
vitamins  and  minerals  in  question, 
and  of  the  quantities  which  are 
present. 

The  Ministry  conducts  an  ad¬ 
visory  service  which  is  prepared 
to  criticise  or  approve  suggested 
labels,  and  over  60,000  have 
already  been  submitted  for  its 
decision.  This  procedure  has 
proved  to  be  much  more  fruitful 
in  preventing  false  claims  than  the 
older  methods  of  prosecution  first 
and  reform  afterwards. 

To  earn  official  approval  it  is 
necessary  that  labels  should  not 
only  be  truthful,  but  that  they 
should  also  convey  the  truth  in  an 
unvarnished  form  which  makes  a 
second  reading  of  the  label  un¬ 
necessary.  The  public  must  not 
be  misled  by  large  print,  even  if 
they  are  told  the  actual  truth  in 
small  print,  e.g.  the  labelling  of  a 
dairy  product  as  ‘  ‘  The  best 
substitute  for  FRESH  DAIRY 
CREAM  ”  was  not  approved  by 
the  Ministry. 

A  puzzling  problem  which  still 
remains  to  be  solved  is  whether 
sub-standard  foods  should  be  per¬ 
mitted.  In  Britain  it  is  no  offence 
to  manufacture  such  foods  pro¬ 
vided  they  are  not  sold  under  a 
description  which  suggests  to  the 
purchaser  that  he  is  getting  a  food 
for  which  a  standard  has  been 
prescribed.  In  America,  however, 
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efforts  are  being  made  to  prevent 
the  sale  of  sub-standard  foods 
under  any  label. 

Analytical  Procedures 

Dr.  J.  King  has  emphasised  the 
great  extent  to  which  the  success¬ 
ful  administration  of  the  food 
regulations  must  ultimately  de¬ 
pend  on  accurate  chemical  analy¬ 
ses.  In  Kjeldahl  estimations,  for 
example,  the  results  may  depend 
on  whether  copper  or  mercury, 
which  he  prefers,  is  used  as  the 
catalyst. 

On  the  whole  the  purchaser  of 
animal  fodder  is  entitled  to  more 
detailed  information  as  to  what  he 
is  buying  than  the  purchaser  of 
food  for  human  consumption,  and 
must  be  supplied  with  information 
according  to  several  schedules. 

There  are  also  differences  in 
legal  procedure.  Defective  human 
food  can  give  rise  only  to  criminal 
proceedings,  but  defective  animal 
fodder  may  be  the  cause  of  either 
criminal  or  civil  proceedings. 
Prosecutions  relating  to  defective 
human  food  are  usually  under¬ 
taken  on  the  responsibility  of  the 
local  Food  and  Drugs  Authority, 
with  the  Government  Chemist 
being  called  in  as  an  independent 
authority  if  the  defendant  does  not 
agree  with  the  report  submitted  by 
the  local  Public  Analyst.  Prose¬ 
cutions  relating  to  defective  animal 
fodder  are  usually  only  instituted 
with  the  approval  of  the  Ministry 
of  Agriculture.  The  Ministry 
analyses  the  food,  but  the  results 
obtained  are  usually  not  disclosed 
in  court. 

Modern  Tendencies 

It  may  be  argued  that  in  the 
century  which  has  passed  since 
the  days  of  Hassall,  food  manu¬ 
facturers  have  certainly  not  ceased 
to  add  foreign  constituents  to 
foods,  but  have  added  them  for 
different  motives.  Sand  is  not 
added  to  sugar  to  lower  the 
grocer’s  scale  pan,  but  chemicals 
are  added  to  flour  in  order  to  dis¬ 
pense  with  the  necessity  of  several 
months’  storage  before  it  is  ready 
to  bake  into  good  bread. 

Dr.  J.  B.  M.  Coppock,  Director 
of  the  Baking  Industries  Research 
Institute,  has  classified  some  of 


the  chemicals  used  in  modern  food 
production  according  to  the  pur¬ 
poses  for  which  they  are  intended. 
As  additives  he  groups  together 
methyl  cellulose  and  other  cellu¬ 
lose  derivatives,  which  are  used  as 
emulsifying  agents ;  butylated  hy- 
droxyanisole,  used  as  an  antioxi¬ 
dant;  glyceryl  monostearate,  a 
crumb  softening  agent  for  bread; 
ascorbic  acid,  a  bread  improver; 
and  propoxy-nitraniline,  a  sweet¬ 
ening  agent. 

As  ‘  ‘  process  aids  ’  ’  he  groups 
the  alkyl  and  aryl  silicones,  which 
are  used  as  thermostable  pan 
glazes  in  bread  production,  and 
mineral  oils,  which  are  for  lubri¬ 
cating  machines  used  in  food  pro¬ 
duction. 

The  insecticide  DDT  and  qua¬ 
ternary  ammonium  compounds 
which  are  used  as  detergents  and 
bactericides  are  classed  as  ‘  ‘  hy¬ 
giene  aids.”  Tetrachloronitro- 
benzene,  which  is  used  to  arrest 
the  sprouting  of  clamped  potatoes, 
is  described  as  a  ‘ '  preservative  of 
agricultural  products.” 

Toxicological  Problems 

The  addition  of  chemicals  to 
food,  whether  intentionally  or  as 
residues  from  their  use  in  some 
stage  of  food  production,  obvi¬ 
ously  should  not  be  allowed  with¬ 
out  assurances  that  there  will  be 
no  ill-effects  on  the  health  of  the 
consumer.  Sometimes  the  decision 
should  be  easy.  Thus  the  sweet¬ 
ening  agent  i-n-propoxy,  2-amino, 
4-nitrobenzene,  mentioned  above, 
has  proved  to  be  a  local  anaes¬ 
thetic  and  to  be  capable  of  causing 
serious  injuries  in  the  thyroid 
glands,  livers,  and  urinary  tracts 
of  rats. 

The  organisation  of  tests  for 
toxicity  is  usually  a  very  compli¬ 
cated  problem.  In  the  first  place, 
the  biologist  responsible  for  test¬ 
ing  a  new  chemical  to  be  used  in 
food  manufacture  must  be  told 
how  it  will  be  used,  and  the  in¬ 
tended  concentration  in  the  finished 
product.  He  will  then  be  able  to 
carry  out  his  tests  at  appropriate 
levels.  Thus  since  bread  baked 
with  silicones  absorbs  only  minute 
traces  it  would  be  unnecessary  to 
feed  these  chemicals  to  animals  in 
massive  doses. 

Secondly,  it  must  be  borne  in 


mind  that  substances  may  be  toxic 
when  given  over  a  long  period 
even  if  doses  given  for  a  short 
period  have  no  obvious  ill-effects. 
It  might  be  advisable,  therefore, 
to  check  up  that  traces  of  silicones 
are  harmless  to  animals  even  if 
given  for  many  months. 

Thirdly,  it  is  not  always  safe  to 
assume  that  the  reactions  of  ex¬ 
perimental  animals  to  chemicals 
will  be  the  same  as  those  occurr¬ 
ing  in  humans.  Trials  should  be 
made  in  as  many  sp)ecies  as 
possible. 

Bread  Improvers 

The  recent  developments  in  the 
agene  story  afford  an  excellent 
illustration  of  the  types  of  problem 
which  must  be  faced.  For  years 
the  nitrogen  trichloride  produced 
in  this  process  has  given  useful 
service  in  improving  most  of  the 
bread  baked  in  Great  Britain. 
Experiments  by  Sir  Edward  Mel- 
lanby,  however,  have  shown  be¬ 
yond  doubt  that  flour  treated  with 
agene  causes  hysteria  in  dogs,  and 
similar  conditions  in  ferrets  and 
some  other  animals.  Man,  how¬ 
ever,  seems  to  be  unaffected  even 
by  large  amounts  of  agenised 
flour.  It  must  be  decided,  there¬ 
fore,  whether  the  fact  that  injuries 
are  caused  in  dogs  is  sufficient  to 
justify  the  abandonment  of  a 
technique  which  causes  consider¬ 
able  improvements  at  least  in  the 
texture  and  appearance  of  a  staple 
human*  food.  America  has  de¬ 
cided  that  agene  must  go,  and  the 
same  opinion  predominates  in 
Britain.  Other  improvers,  such  as 
the  oxides  of  chlorine,  fortunately 
do  not  seem  to  give  rise  to  toxic 
products. 

The  present  tendency,  beyond 
all  doubt,  is  to  add  more  chemi¬ 
cals,  rather  than  less,  to  our  bread. 
In  Britain  substantial  amounts  of 
calcium  carbonate  are  introduced 
with  the  object  of  preventing 
rickets  which  might  otherwise 
arise  from  the  high  extraction  of 
our  flour.  America  has  led  in 
adding  vitamins,  and  also  in  the 
use  of  various  antioxidants  and 
other  chemicals  which  retard 
staling.  Preparations  of  glyceryl 
monostearate,  which  actually  con¬ 
tain  substantial  amounts  of  the  di- 
and  tri-stearates,  are  very  effec- 
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tive  in  giving  crumb  softness,  and 
may  be  combined  with  ascorbic 
acid  for  this  purpose. 

Future  Progress 

Dr.  J.  M.  Barnes,  of  the  Medi¬ 
cal  Research  Council's  Unit  for 
Research  in  Toxicology,  has 
stressed  the  difficulty  of  finding 
the  effects  of  giving  small  amounts 
of  any  chemical  over  very  long 
periods,  particularly  when  it  is  not 
known  what  forms  of  injury  are 
likely  to  occur.  On  general 
grounds,  he  considers  that  the  food 
available,  particularly  to  urban 
populations,  should  be  as  nearly 
as  possible  in  its  natural  state. 

It  would  seem  undesirable,  from 
this  point  of  view,  either  to  purify 
natural  foods  unduly,  or  to  add  to 


The  policy  of  covering  the  wide 
variety  of  subjects  of  importance 
to  those  concerned  with  food  re¬ 
search  and  related  fields  has  been 
continued  in  Volume  III*  of  the 
series  edited  by  E.  M.  Mrak  and 
George  F.  Stewart.  In  this 
volume  are  published  a  number  of 
reviews  which  are  informative, 
topical,  and  stimulating. 

The  contribution  by  Richard 
L.  D.  Morse  on  “  Rationale  for 
studies  of  consumer  food  prefer¬ 
ences  ”  beings  into  focus  that  im¬ 
portant  segment  of  food  research 
dealing  with  the  measurement  of 
consumer  acceptability  of  foods. 
The  author  emphasises  the  contro¬ 
versial  nature  of  the  methodology, 
and  indicates  the  great  need  for 
further  critical  research  in  the 
field. 

In  the  earlier  volumes  of  this 
series,  several  of  the  “  browning  ” 
aspects  have  been  dealt  with.  In 
this  volume  J.  P.  Danehy  and 
W.  W.  Pigman  have  reviewed  the 
more  fundamental  aspects  of  work 
in  this  field,  and  their  review  indi¬ 
cates  the  need  for  additional  work 
before  this  type  of  deterioration  in 
foods  can  be  fully  understood  and 
controlled. 

The  literature  bearing  directly 

•  Advances  in  Food  Research.  Volume 
III.  Edited  by  E.  M.  .Mrak  and  George  F. 
Stewart.  Fp.  518  +  xii.  Academic  Press, 
New  York;  Academic  Books,  I^ndon, 
Price  76s. 


them  chemicals  which  do  not  serv’e 
some  indispensible  purpose.  When 
the  addition  of  chemicals  cannot 
be  avoided,  however,  they  should 
be  in  a  highly  purified  form,  since 
very  often  a  substance  which  is 
itself  harmless  may  be  accom¬ 
panied  by  toxic  contaminants. 

Guidance  to  the  food  producers 
and  their  research  associations  is 
clearly  required  from  the  Minis¬ 
tries  of  Food,  Health,  and  Agri¬ 
culture,  and  also  from  the  Medical 
Research  Council.  A  committee, 
including  representatives  from 
these  bodies,  capable  of  co-ordin¬ 
ating  and  encouraging  research  on 
the  pharmacological  properties  of 
chemicals  intended  for  use  in  food 
processing,  would  serve  a  very 
useful  purpose. 


on  the  control  of  micro-organisms 
in  fruit  and  vegetable  products  has 
been  brought  together  and  critic¬ 
ally  analysed  by  Mathilde  von 
Schelhorn.  This  review  should 
prove  of  interest  to  readers  con¬ 
cerned  with  fo6d  preservation. 

The  past  ten  years  have  seen 
great  advances  in  the  use  of 
various  kinds  of  radiation  for 
treating  foods.  However,  ready 
availability  of  many  of  these  forms 
of  energy  is  so  recent  that  only  ex¬ 
ploratory  work  has  been  done. 
This  work  has  been  covered  to 
date  by  Bernard  E.  Proctor  and 
Samuel  A.  Goldblith.  Not  only 
have  they  reviewed  the  scientific 
literature,  but  also  articles  appear¬ 
ing  in  trade  journals  have  indi¬ 
cated  the  many  applications  that 
have  been  attempted  in  the  food 
industry. 

The  literature  of  dried  milk  and 
milk  products  has  been  critically 
reviewed  by  S.  T.  Coulter,  Robert 
Jenness,  and  VV'.  F.  Geddes.  The 
significance  of  extending  the  shelf 
life  of  perishable  products  is  ob¬ 
vious  to  those  concerned  with  food 
technology.  Although  great  strides 
have  been  made  with  many  com¬ 
modities,  only  recently  has  there 
been  success  with  bacon.  John  A. 
Ulrich  and  H.  O.  Halvorson  have 
reviewed  the  information  pertain¬ 
ing  to  this  product.  Although  it  is 
now  possible  to  prepare  an  accept¬ 


able  canned  bacon,  much  remains 
to  be  done  before  complete  ac¬ 
ceptability  and  storage  life  are  ac¬ 
complished. 

Other  reviews  are  concerned 
with  the  search  for  chemical  agents 
which  inhibit  the  oxidative  de¬ 
terioration  of  fats  and  fat-contain¬ 
ing  foods.  The  use  of  such  agents 
in  the  United  States  is  limited  by 
law  to  those  that  have  been  demon¬ 
strated  to  be  non-injurious  to 
health.  A.  J.  Lehman,  O.  G. 
Fitzhugh,  A.  A.  Nelson,  and  G. 
Woodard  have  brought  together 
published  and  unpublished  data 
bearing  on  this  latter  problem. 

During  the  past  ten  years  suffi¬ 
cient  evidence  has  accumulated  to 
indicate  the  public  health  signific¬ 
ance  of  Salmonella  in  foods. 
W.  R.  Hinshaw  and  Ethel  McNeil 
have  assembled  the  literature,  and 
in  their  review  have  made  several 
suggestions  for  the  elimination  of 
these  organisms  from  foods. 

Of  great  interest  to  canners  will 
be  a  review  on  the  corrosion  of  tin 
containers  contributed  by  R.  R. 
Hartwell. 

Enzymic  browning  of  fruits  and 
vegetables  presents  a  serious  prob¬ 
lem,  especially  where  the  product 
requires  peeling,  slicing,  or  pulp¬ 
ing.  M.  A.  Joslyn  and  J.  D.  Foot¬ 
ing  have  presented  in  a  critical 
manner  interesting  basic  as  well  as 
applied  information  concerned  with 
enzymatic  discoloration.  Each 
review  is  accompanied  by  copious 
references  to  the  literature. 

In  view  of  the  immense  scope 
on  the  subject  of  food  research,  the 
editors  and  editorial  board  must  be 
congratulated  upon  their  con¬ 
tinued  selection  of  subjects  re¬ 
viewed  as  in  other  volumes  of  this 
series,  and  the  authors  for  the  way 
they  have  handled  their  various 
subjects. 

Those  in  any  way  connected 
with  or  interested  in  food  research 
should  certainly  make  a  point  of 
reading  this  volume. 


TO  AUTHORS 

Food  Manufacture  is  prepared 
to  consider  the  publication  of  an> 
books  on  scientific  and  technical 
subjects  which  authors  might  carr 
to  submit. 


Current  Food  Research 
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Vitamin 

The  analyst  called  upon  to  esti¬ 
mate  the  vitamin  content  of  a  food 
or  pharmaceutical  preparation  for 
the  first  time  may  well  be  bewild¬ 
ered  by  the  innumerable  methods 
of  assay  available  to  him,  and 
he  will  be  only  too  anxious  to 
seek  the  guidance  of  experienced 
workers  as  to  the  method  most 
likely  to  be  applicable  to  his  par¬ 
ticular  problem.  It  was  with  this 
kind  of  consideration  in  mind  that 
in  1947  the  Association  of  Vitamin 
Chemists  of  the  U.S.A.  published 
a  book  on  the  subject.  This  was 
the  first  attempt  to  lay  down  stan¬ 
dard  methods  of  assay  for  the 
most  important  vitamins.  Many 
analysts  responded  to  the  invita¬ 
tion  of  the  Association  to  comment 
on  the  value  of  the  methods 
selected  and  to  submit  suggestions 
for  improvement. 

The  second  edition*  now  pub¬ 
lished  incorporates  a  great  deal  of 
the  experience  accumulated  in  the 
intervening  three  or  four  years. 
In  addition,  methods  of  estimating 
pantothenic  acid,  pyridoxine,  folic 
acid,  biotin,  and  vitamin  Bu  are 
included  for  the  first  time,  to¬ 
gether  with  a  chemical  method  for 
the  estimation  of  nicotinic  acid. 

The  book  consists  of  a  number 
of  chapters,  each  dealing  with  one 
vitamin.  Each  chapter  opens  with 
a  general  account  of  the  chemistry 
and  behaviour  of  the  vitamin  con¬ 
cerned,  and  sufficient  background 
information  is  given  to  enable  a 
newcomer  to  the  field  to  under¬ 
stand  the  difficulties  of  what  he  is 
attempting  to  do.  There  follows 
a  summary  of  the  methods  that 
have  been  used  for  assay  and  then 
a  very  detailed  description  of 
one  or  sometimes  two  approved 
methods.  Few  analysts  will 
quarrel  with  the  methods  selected. 
English  readers  may,  however,  be 
a  little  irritated  by  the  very  con¬ 
siderable  detail  given,  especially 
where,  as  sometimes  occurs,  the 
apparatus  specified  is  not  avail¬ 
able  in  Great  Britain  and  some 
modification  of  the  method  may 
therefore  be  necessary. 

•  Methods  of  Vitamin  Assay.  Prepared 
and  edited  by  the  Association  of  Vitamin 
Chemists,  Inc.  Second  edition.  Pp. 
xviii+3oi.  Interscience  Publishers,  Inc., 
New  York.  Price  44s. 


Assay 

There  is  much  to  be  said  in 
favour  of  over-elaboration  in  this 
field,  and  all  workers  with  experi¬ 
ence  of  vitamin  assay  will  agree 
that  certain  details  of  procedure 
must  be  strictly  adhered  to.  It  is 
obviously  much  more  satisfactory 
to  have  full  details  given  and 
learn  by  experience  which  are  of 
lesser  importance  than  to  omit  to 
take  precautions  where  they  are 
really  necessary. 

Apart  from  this  there  can  be  no 
criticism  of  the  book  as  a  whole. 
In  addition  to  giving  purely  prac¬ 
tical  details  of  procedure,  which 
is  its  main  purpose,  it  contains 
much  useful  general  information. 
There  is,  for  example,  an  excellent 
summary  of  the  complex  natures 
of  vitamin  B,  and  folic  acid,  and 
an  objective  statement  on  the 
vexed  question  of  the  correct 
factor  to  be  used  in  converting 
spectrophotometric  results  into  In¬ 
ternational  Units  of  Vitamin  A. 

Adequate  w'amings  are  also 
given  where  needed  as  to  the 
danger  of  obtaining  atypical  re¬ 
sults  and  in  several  places  the 
difficulties  that  often  arise  in  the 
interpretation  of  results  are 
stressed.  There  are  also  two  ex¬ 
cellent  chapters  on  microbiological 
techniques  in  general  and  on  the 
importance  of  correct  sampling 
procedures. 

The  committee  responsible  for 
the  publication  of  the  book  has 
had  the  courage  to  state  they  are 
not  satisfied  with  the  methods 
available  for  the  estimation  of 
vitamins  D  and  E,  inositol  and 
choline,  and  have  contented  them¬ 
selves  with  giving  a  summary  of 
the  methods  available.  It  is  a  pity 
that  the  estimation  of  vitamin  K 
and  /)-aminobenzoic  acid  was  not 
critically  reviewed  in  the  same 
way,  for  the  bibliographical  sum¬ 
mary  given  is  not  quite  so  helpful. 

The  book  is  singularly  free  from 
misprints,  the  only  ones  noted  by 
the  reviewer  being  “employes” 
on  page  257,  “  creatinurea  ” .  on 
page  273,  and  “  2.6-dichloroindo- 
phenol  ”  on  page  275.  It  is  per¬ 
haps  worth  commenting  that  all 
the  structural  formulae  given  ap- 
jjear  to  be  correct. 

There  is  no  doubt  that  this  is 
an  essential  reference  book  for  all 


concerned  with  the  estimation  of 
vitamins  in  foods  or  pharmaceuti¬ 
cal  preparations,  and  it  is  to  be 
hoped  that  future  editions,  as 
carefully  revised  as  the  present 
one,  will  appear  from  time  to  time 
in  order  to  keep  abreast  of  new 
developments. — F.  A.  R. 


Frozen  Apple  Juice  Concentrate 

{Concluded  from  page  446) 

the  basis  of  1,600  operating  hours, 
or  4,000,000  cans  of  concentrate 
produced  annually. 

The  total  processing  cost  as 
shown  does  not  cover  raw  material 
costs,  raw  material  procurement, 
or  sales  costs.  Approximately  2*35 
pounds  of  apple  are  required  per 
can  df  concentrate.  Raw  material 
cost  can  be  easily  estimated  when 
the  price  of  apples  is  known. 

Calculations  of  storage  costs 
based  on  rates  quoted  in  the  San 
Francisco  Bay  area  indicate  that 
storage  of  a  frozen  concentrate 
costs  less  than  storage  of  an 
equivalent  amount  of  non-concen- 
trated  material  at  normal  temper¬ 
atures.  On  a  weight  basis,  ship¬ 
ping  costs,  including  refrigeration, 
may,  for  frozen  commodities,  run 
to  about  50  per  cent,  more  than 
for  non-ref rigerated  foods.  Be¬ 
cause  apple  concentrate  weighs 
less  than  one-third  of  its  original 
weight,  the  total  freight  cost  for 
equivalent  quantities  is  lower  for 
the  concentrated  form. 
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mm  from  the  Industry 


FORTHCOMING  EVENTS 
Society  of  Instrument  Technology 

The  first  three  meetings  in  the 
1951-52  session  of  the  Society  of  In¬ 
strument  Technology  are  as  follows  : 

Oct.  30.  Address  by  the  President, 
Mr.  E.  B.  Moss,  “  Development  of 
Materials  for  Instrument  Manufacture.” 

Nov.  27.  “The  Visual  Presentation 
of  Instrument  Data,”  by  K.  F.  H. 
Murrell,  M.A.,  F.R.P.S.,  of  the  Royal 
Navy  Scientific  Service. 

Jan.  20.  Control  Section  Meeting. 
“  Some  Mechanical  Considerations  in 
the  Design  of  Servo  Systems,”  by 
Prof.  A.  Tustin  of  Birmingham  Uni¬ 
versity. 

These  meetings  will  be  held  at  6,30 
for  7  p.m.,  in  the  lecture  theatre  of 
the  Royal  Society  of  Tropical  Medi¬ 
cine  and  Hygiene,  Manson  House, 
Portland  Place,  London,  VV.l. 

* 

Royal  Institute  of  Chemistry 

Included  in  the  programme  of 
meetings  arranged  by  the  Royal  In¬ 
stitute  of  Chemistry  for  November 
are  the  following : 

Nov.  2.  ”  The  Chemistry'  and 

Physics  of  Paintings,”  by'  A.  E. 
Werner,  Ph.D.,  at  8  p.m.  at  the  Cam¬ 
bridge  University  Chemical  Labora¬ 
tory. 

Nov.  7.  “  The  Manufacture  of 

Glass,”  by  G.  M.  Davidson,  B.Sc., 
at  7  p.m.  at  the  County  School,  Ridg- 
way  Road,  Isleworth. 

Nov.  10.  "  Some  Aspects  of  the 
Silicosis  Problem,”  by  P.  F.  Holt, 
B.Sc.,  Ph.D.,  at  2.30  p.m.  at  the 
University  Zoology  Theatre,  Reading. 

Nov.*  12.  "  Some  Aspects  of  Colloid 
Chemistry  applied  to  Soil  Science,”  by 
R.  K.  Schofield,  M.A.,  Ph.D.  (with 
the  Chelsea  Polytechnic  Chemical 
Society),  at  6.30  p.m.  at  the  Chelsea 
Polytechnic. 

Nov.  21.  Annual  General  Meeting  at 
6  p.m.  at  the  Waldorf  Hotel,  W.C.2, 
followed  by  a  lecture  on  matters  of 
professional  interest. 

Nov.  26.  “  Corrosion  Processes — 

Their  Cause  and  Prevention,”,  by  F. 
Wormwell,  Ph.D.  (with  the  I.ondon 
Section,  S.C.I.,  and  tho  Woolwich 
l\)ly  technic  Scientific  Society),  at 
6.45  p.m.  at  the  Woolwich  Polytech¬ 
nic. 

Nov.  29.  ”  The  Separation  of  Gases 
by  Low  Temperature  Methods,”  by 
J.  B.  Gardner,  B.Sc.,  Ph.D.,  A.R.C.S., 

D. I.C.,  F.R.I.C.  (w'ith  the  Acton 
Technical  College  Chemical  Society)  at 
7.30  p.m.  at  Acton  Technical  College. 

* 

Society  of  Chemical  Industry 

The  November  and  December 
meetings  of  the  Food  Group  of  the 
Society  of  Chemical  Industry  are  as 
follows : 

Nov.  5.  “  The  Cultivation  and  Pro¬ 
pagation  of  Baker’s  Yeast,”  by  Dr. 

E.  R.  Dawson  (joint  meeting  with  the 


Microbiology  Group  and  the  Ix>ndon 
Section). 

Nov.  14.  Conversazione  (jointly  with 
the  Agriculture  Group). 

Dec.  5.  “  The  Food  Standards  Issue 
— What  does  the  Future  Hold,”  by 
Mr.  T.  Mcl^achlan  and  others  (joint 
meeting  with  the  Society  of  Public 
.\nalysts  and  Other  Analytical  Chem¬ 
ists). 

Dec.  12.  ”  Sugar,”  by  Mr.  H.  C.  S. 
de  Whalley,  Dr.  M.  Pyke,  and  Dr. 
R.  D.  I.awrence  (Nutrition  Panel 
meeting). 

The  Crop  Protection  Panel  of  the 
Agriculture  Group  of  the  S.C.I.  has 
arranged  two  meetings  for  November 
and  December.  These  are  : 

Nov.  6.  Symposium:  ”  The  Selective 
Phytotoxicity  of  2-4  D  and  MCPA  in 
Wheat,  Oats,  and  Barley,”  at  2.30  to 
4.45  p.m.  and  5.30  to  7.45  p.m. 

Dec.  4.  “  Chemical  Control  of  Glass¬ 
house  Pests  and  Diseases,”  by  Mr. 
W.  H.  Read,  at  5.30  p.m. 


OBITUARY 

Mr.  T.  H.  Fairbrother,  M.Sc.,  F.R.I.C., 
joint  managing  director  of  Mc- 
Dougalls  Ltd.,  on  August  4. 

Mr.  Fairbrother  was  a  valued  con¬ 
tributor  to  Food  Manufacture  from 
its  earliest  issues.  He  also  compiled 
the  Milling  Section  of  Food  Indus¬ 
tries  Manual,  published  by  Leonard 
Hill,  Ltd.,  throughout  its  seventeen 
editions.  He,  with  Mrs.  Fairbrother, 
regularly  took  part  in  the  annual 
Food  Group  Tours,  from  which  he 
w'ill  be  greatly  missed. 

Always  a  good  friend,  Mr.  Fair- 
brother  never  failed  to  help  with 
his  expert  advice  on  milling  matters. 

Dr.  A.  J.  Amos  writes: 

An  eminent  and  able  member  of  the 
small  band  of  British  cereal  chemists 
has  gone  from  us  with  the  death  of 
T.  H.  Fairbrother.  For  the  past  25 
years  he  had  been  concerned  with  the 
manufacture  and  marketing  of  self- 
raising  flour  and  his  combined  tech¬ 
nological  and  commercial  experience 
in  this  field  was  unequalled  in  Great 
Britain. 

Fairbrother’s  earlier  career  lay  in 
the  fields  of  explosives  and  dyestuffs. 
For  a  period  during  the  first  world 
war  he  held  the  position  of  Inspector 
of  Explosives  Works  and  later,  in 
1917,  became  chief  chemist  and  works 
manager  of  H.M.  Factory,  Lytham. 
When  the  war  was  over,  he  turned  to 
the  dyestuffs  industry  and  took 
charge  of  Levinstein’s  triphenyl  me¬ 
thane  dyestuffs  department  in  Man¬ 
chester.  From  this  position  he  passed 
to  that  of  head  of  the  fine  chemicals 
department  of  British  Dyestuffs  Ltd. 
During  this  period  of  his  career.  Fair- 
brother  conducted  research  into  the 
antiseptic  action  and  therapeutic  use 
of  dyestuffs.  Some  of  his  discoveries 


in  this  sphere  were  presented  in  the 
Mann  lecture  which,  in  collaboration 
with  Dr.  A.  Renshaw,  he  gave  before 
the  Royal  Society  of  Arts  in  1923. 

Three  years  later,  Fairbrother  be¬ 
came  chief  chemist  of  McDougalls 
Ltd.  He  applied  himself  to  the  eluci¬ 
dation  of  hitherto  unsolved  problems 
in  the  manufacture  and  use  of  self- 
raising  flour  and  gave  proof  that  his 
abilities  extended  also  to  the  com¬ 
mercial  and  executive  side  of  the 
firm’s  activities  to  such  good  effect 
that  11  years  later  he  was  made  a 
director.  When  another  10  years 
had  passed,  he  was  joint  managing 
director  of  McDougalls  Ltd.,  and 
director  of  McDougalls  Trust  Ltd. 
His  wide  experience  of  the  self-rais¬ 
ing  flour  industry  and  his  scientific 
knowledge  were  valued  by  the  Self- 
Raising  Flour  Association  and  his  ad¬ 
vice  and  guidance  were  often  sought. 

He  served  a  term  on  the  Committee 
of  the  London  and  South  Eastern 
Section  of  the  Royal  Institute  of 
Chemistry  but  the  body  in  whose 
service  he  had  been  most  active  was 
the  Chemical  Club.  He  had  served 
on  the  Committee  and  had  held  the 
offices  of  Honorary  Treasurer,  chair¬ 
man  of  the  Executive  Committee,  and 
President. 

Fairbrother’s  career  is  sufficient 
testimonial  to  his  ability  and  those 
of  us  who  knew  “Tommy  ’’as  a  friend 
can  pay  tribute  to  his  dependability, 
to  his  sincerity,  to  his  charm,  and  to 
his  quiet  sense  of  fun.  We  mourn 
the  loss  of  an  able  chemist  and  a  good 
companion. 

* 

Mr.  Frederick  J.  Tregilgas,  director  and 
former  chairman  of  the  Priory  Tea 
and  Coffee  Co.,  at  the  age  of  86  years. 

Mr.  Tregilgas  completed  70  years 
in  the  tea  trade  and  was  one  of  the 
pioneers  in  tea  blending. 

Members  of  the  trade  have  had 
good  reason  to  be  grateful  to  his  zeal 
and  vision,  for  he  consistently  urged 
the  need  for  technical  education  in 
the  food  trade  and  did  much  to  foster 
and  facilitate  it. 


Canning  Team  Returns  from  U.S.A. 

Just  returned  from  their  visit  to 
the  States  under  the  auspices  of  the 
Anglo-American  Council  on  Produc¬ 
tivity,  is  the  team  from  the  Food 
Manufacturers  Federation,  led  by  Mr. 
F.  K.  Artis,  Director  of  Crosse  and 
Blackwell. 

During  its  six-week  visit,  the  team 
travelled  from  coast  to  coast  of 
America,  touring  food  manufactur¬ 
ing  plants.  All  members  were  greatly 
impressed  with  the  scale  of  operations 
in  the  American  factories,  and  with 
the  high  degree  of  mechanisation. 
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The  Dictorel  dictating  machine  operates  on  the  magnetic  principle. 


Magnetic  Dictation 

One  of  the  most  up-to-date  addi¬ 
tions  to  the  field  of  office  equipment 
is  the  Dictorel  dictating  machine, 
which  operates  on  the  magnetic 
principle. 

Recording  takes  place  on  a  remov¬ 
able  sheet  fitted  on  a  rotating  drum, 
special  arrangements  being  included 
to  make  this  self-registering.  The 
sound  track  is  helical,  thus  giving 
constant  speed.  The  duration  of  dic¬ 
tation  is  twelve  minutes  and  although 
the  instrument  is  self-reproducing, 
lightweight  earphones  can  be  plugged 
in  for  use  in  noisy  surroundings. 

Independent  controls  for  speech 
level  and  for  reproduction  are  incor¬ 
porated  and  the  latest  refinement  is 
a  dual  purpose  microphone  giving 
one-hand  control  during  dictation. 
Any  point  of  the  record  can  be  found 
instantly  and  repeated  at  will. 

The  machine,  which  is  made  by 
Ateliers  de  Constructions  Electriques 
de  Charleroi,  is  self-erasing  and  there¬ 
fore  corrections  can  be  made  simply 
by  over-speaking.  The  recording 
sheets  may  be  mailed  or  filed. 


Tin  from  Discarded  Cans 

In  the.se  days  of  .severe  shortages 
of  certain  raw  materials,  it  is  esti¬ 
mated  that  of  the  tin  and  steel  used 
in  containers  in  Great  Britain  each 
year,  .500,000  tons  of  scrap  could  be 
salvaged.  From  this,  theoretically, 
some  five  to  six  thousand  tons  of  tin 
are  reclaimable. 

The  New  London  Electron  Works, 
which  is  the  only  factory  in  the 
country,  and  perhaps  in  the  world, 
using  electrolytic  processes  to  re¬ 
cover  valuable  tin  and  steel  from  old 
tin  cans,  handles  15,000  tons  of  dis¬ 
used  tins  and  cans  a  year.  The.se 
come  mainly  from  hou.sehold  waste 
collected  by  municipal  and  local 
authorities  in  and  around  London. 

Municipal  destructor  plants  with 
baling  facilities  supply  the  cans  in 
compressed  bales.  Loose  cans  are  col¬ 
lected  from  destructor  plants  with  no 
baling  facilities. 


The  tins  and  cans  are  separated 
from  domestic  refuse  by  means  of 
magnetic  pulleys  which  also  collect 
any  iron  and  steel  scrap  which  may 
be  present.  Tins  which  are  com¬ 
pressed  into  bales  at  the  refuse  dump 
must  be  opened  up  again  before  they 
can  be  treated. 

The  reclaiming  prpcess  begins  by 
first  ridding  the  cans  of  all  loose 
matter.  This  is  done  by  feeding  the 
cans  by  hand  on  to  a  shaking  lattice 
which  gets  rid  of  dirt,  ashes,  and 
other  debris.  At  this  stage  unsuit¬ 
able  materials  like  iron  kettles, 
saucepans,  large  drums,  paint  cans, 
and  various  types  of  scrap  which 
have  not  been  coated  with  tin,  are 
taken  out.  These  are  baled  separately 
and  sent  direct  to  the  blast  furnace. 

Difficulty  arises  with  cans  which 
contain  aluminium  as  this  metal  is 
harmful  to  the  further  processes  and 
such  cans  must  also  be  removed. 

The  sorted  tin  cans  are  next  fed 
into  a  large  cylinder  and  subjected 
to  a  cleansing  treatment  by  heat 
which  removes  the  remaining  dust, 
labels,  etc.,  and  leaves  the  metal  can. 
The  cans  are  next  placed  in  per¬ 
forated  cylinders  which  are  carried 
by  travelling  cranes  to  rectangular 
tanks  containing  an  alkaline  solution 
through  which  an  electric  current  is 


passed.  The  process  removes  the  thin 
coating  of  tin  from  the  cans  and  de¬ 
posits  it  as  a  spongy  powder  on  the 
cathodes  in  the  tank.  Each  week  the 
cathodes  are  removed  and  the  spongy 
deposit  is  scraped  off;  the  first  layers 
have  to  be  chipped  off,  being  of  a 
much  harder  nature.  The  solution  is 
renewed  at  10-week  intervals. 

The  spongy  tin  collected  from  the 
tanks  is  pressed  into  small  cheeses 
about  6  in.  by  9  in.  and  despatched 
to  the  smelters.  The  powder  contains 
about  80  per  cent,  of  tin,  4  to  7  per 
cent,  of  lead,  some  sodium  carbonate, 
and  other  impurities.  When  all  the 
tin  has  been  reclaimed,  the  cylinders 
are  removed  from  the  tanks  and  the 
cans  baled  and  sent  to  the  steelworks. 


Changes  of.  Address 

The  old-established  analytical  and 
consulting  practice  of  Stokes  and 
Son,  now  under  the  direction  of 
R.  Harold  Morgan,  M.Sc.,  F.R.I.C., 
has  been  transferred  to  49,  Wigmore 
Street,  W.l.  (Telephone:  Welbeck 
5159.) 

• 

The  address  of  W.  and  J.  George 
and  Becker,  has  been  changed  to 
Nivoc  House,  Ealing  Road,  Alperton, 
Wembley,  Middx.  (Telephone :  Peri- 
vale  3344.) 

« 

The  head  office  and  London  Area 
sales  office  of  the  Northern  Alu¬ 
minium  Company  is  now  Bush  House, 
Aldwych,  London,  W.C.2.  (Tele¬ 
phone  :  Temple  Bar  8430.) 


Gluten-enriched  Flour  for  Bakers 

After  considerable  experiment, 
Procea  Products  have  produced  a 
gluten-enriched  flour  which  will 
simplify  production  of  Procea  bread, 
save  time  and  labour,  and  reduce  the 
margin  of  error  in  weighing  and  pre¬ 
paring  ingredients,  since  it  will  be 
necessary  to  add  only  yeast,  salt, 
water,  and  the  normal  enriching  in¬ 
gredients.  Storage  time  for  the  new 
flour  is  that  of  National  flour. 


The  ipongy  deposit  being  scraped  from  the  cathode  is  reclaimed  tin  which  is  later  made 
into  compressed  briquettes. 
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World  Crops  ”  is  Two  Years  Old 

LUNCHEON  CELEBRATES  BIRTHDAY 


Mr.  Leonard  Hill,  chairman  of  Leonard  Hill,  Ltd.,  and  Sir  Harold  Tempany,  editor  of 
**  World  Crops.” 


The  remarkable  success  of  World 
Crops,  a  Leonard  Hill  publication 
launched  just  two  years  ago,  was  cele¬ 
brated  at  a  luncheon  at  the  Savoy 
Restaurant  on  September  14,  at 
which  many  distinguished  guests 
were  present. 

Starting  from  zero  and  now  with  a 
world  circulation.  World  Crops  has 
established  itself  as  an  authoritative 
journal  in  its  own  sphere. 

In  welcoming  the  guests,  the  editor 
of  World  Crops,  Sir  Harold  Tempany, 
said  that  although  only  two  years 
old  it  could  be  described  today  as  a 
healthy  well-grown  child.  He  paid 
tribute  to  Mr.  Leonard  Hill  for  his 
vision,  courage,  and  enterprise  in  em¬ 
barking  upon  the  production  of  a 
new  journal  dealing  with  agriculture, 
despite  the  existence  of  so  many  deal¬ 
ing  with  numerous  aspects  of  agri¬ 
culture,  and  for  realising  that  there 
was  still  room  for  one  which  would 
give  an  overall  picture  of  world  agri¬ 
culture  and  would  inform  its  readers 
at  home,  and  more  especially  over¬ 
seas,  of  recent  developments  in  agri¬ 
cultural  science  in  comparatively 
non-technical  language. 

Sir  Harold  admitted  to  having 
some  misgivings  before  the  first 
number  of  World  Crops  appeared  and 
wondered  whether  it  could  uphold 
the  high  standards  and  traditions  of 
its  eleven  sister  journals.  However, 
his  misgivings  were  partially  laid 
to  rest  by  the  very  kindly  recep¬ 
tion  the  first  number  had  been 
accorded.  The  most  frequent  ques¬ 
tion  was :  Can  you  keep  up  this 
standard?”  That  success  had  been 
achieved  in  doing  this  was  shown  by 
the  way  circulation  had  grown  and 
was  still  growing.  Today,  World 
Crops  numbers  subscribers  in  more 
than  eighty  different  countries.  He 
felt  that  it  was  doing  a  worthwhile 
job  at  a  time  when  the  well-being  of 
the  population  of  the  whole  world 


depended  so  much  on  increasing  and 
improving  agricultural  production, 
especially  food  production. 

Sir  Harold  concluded  his  speech  by 
thanking  his  contributors,  and  made 
special  mention  of  the  eminent  and 
venerated  doyen  of  British  agricul¬ 
tural  scientists.  Sir  John  Russell, 
whom  they  had  the  privilege  of 
welcoming,  and  also  Professor  G.  E. 
Blackman  who  advised  on  technical 
matters,  as  well  as  making  invaluable 
suggestions  and  contributions. 

He  also  thanked  the  many  com¬ 
mercial  firms  w’ho  advertised  in  World 
Crops,  and  acknowledged  the  debt 
owing  to  his  staff  and  his  colleagues 
in  the  Leonard  Hill  organisation. 

In  his  reply  to  Sir  Harold  Tem¬ 
pany,  Sir  John  Russell  wished  con¬ 
tinuing  success  to  World  Crops  and 
stressed  the  importance  of  world 
agriculture  and  the  many  problems 
which  confronted  those  concerned. 
He  complimented  World  Crops  on  the 
valuable  function  it  was  fulfilling  in 
the  dissemination  of  knowledge  all 
over  the  world. 

Mr.  Leonard  Hill,  in  his  reply  to 
Sir  John  Russell’s  toast,  described 
his  conception  of  a  new  paper  The 
usual  approach,  he  said,  was  to 
attempt  the  production  of  something 
that  was  better  than  anything  al¬ 
ready  in  existence.  His  own  idea  had 
been  almost  wholly  the  filling  of  an 
existing  gap.  This  was  the  hard  way, 
but  the  way  of  all  pioneers. 

Commenting  on  his  first  venture, 
Food  Manufacture,  he  believed  that 
when  it  was  founded  no  paper  in  any 
language  existed  that  covered  ex¬ 
clusively  the  manufacture  of  food. 
Mr.  Leonard  Hill  gave  an  interesting 
account  of  the  difficulties  that  had 
to  be  contended  with  at  the  start. 
No  pool  of  technical  writers  or  editors 
was  available,  and  they  had  to  be 
found,  and  as  for  advertisers,  poten¬ 
tial  ones  declared  impossible  the 


lauching  of  yet  another  paper  in  a 
field  already  so  overcrowded.  But 
they  were  alluding  to  papers  with  a 
selling  angle  which  catered  for  con¬ 
sumers  and  which  could  not  interest 
factory  technicians  and  others 
directly  concerned  with  turning  out 
food  products. 

With  Food  Manufacture  the  “  im¬ 
possible  ”  had  happened  and  al¬ 
though  many  imitators  had  sprung 
up  he  believed  that  this  paper  sold 
more  copies  throughout  the  world 
than  any  other  paper  in  any  lan¬ 
guage,  except  within  the  confines  of 
the  United  States. 

After  Food  Manufacture  came  the 
publication  of  papers  covering  the 
chemical  and  pharmaceutical  fields, 
paint,  petroleum,  and  many  others. 

Continuing,  Mr.  Leonard  Hill  ex¬ 
pressed  his  opinion  that  an  estab¬ 
lished  paper  such  as  World  Crops, 
confining  itself  exclusively  to  a  highly 
specialised  field,  and  deviating  little, 
if  at  all,  from  its  carefully  planned 
scheme,  attracted  its  contributors 
largely  because  it  gave  them  a  plat¬ 
form,  and  presented  them  to  an 
audience  who  would  appreciate  what 
they  had  to  say.  Such  an  audience 
was  selected  with  care  and  no  sub¬ 
scription  was  accepted  from  those 
who  were  not  engaged  in  the  manu¬ 
facture  of  the  product  indicated  in 
the  title  of  the  paper.  High  circula¬ 
tion  figures  alone  were  of  little  value 
in  such  a  paper  as  World  Crops  or 
those  of  its  associates.  It  gave  little 
pleasure  or  satisfaction  to  the  con¬ 
tributors  to  speak  or  write  to  an 
audience  which  did  not  understand 
them,  and  it  was  of  little  value  to  the 
advertisers. 

Mr.  Leonard  Hill  felt  he  needed  no 
excuse  to  address  such  an  audience 
as  was  assembled  on  the  question  of 
advertising.  Without  specialised 
media  such  as  World  Crops  many 
firms  would  experience  the  greatest 
difficulty  in  reaching  and  educating 
the  peoples  of  the  less  highly  popula¬ 
ted  areas  of  the  world,  and  they 
would  experience  even  more  difficulty 
in  segregating  from  them  only  those 
who  could  use  their  products  or 
machinery,  if  they  could  be  so  per¬ 
suaded. 

This,  of  course,  worked  both  ways. 
It  might  well  be  that  the  techni¬ 
cians,  whether  in  agricultural  and 
other  fields,  would  not  so  easily  make 
themselves  acquainted  with  what  was 
available  to  them  were  it  not  for  the 
advertisements  which  gave  them  the 
necessary  information  about  the 
plant  and  equipment  which  would 
enable  them  to  perform  manufactur¬ 
ing  operations,  and  follow  the 
theories  and  technicalities  published 
in  the  editorial  pages  of  highly 
specialised  papers. 

It  might  appear,  continued  Mr. 
Leonard  Hill,  that  the  circle  had  been 
completed,  but  he  wondered  whether 
it  had  not  been  started  in  the  wrong 
order,  for  the  group  now  included 
that  which  arose  from  the  soil  ( World 
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Crops),  the  manufacture  of  its  pro¬ 
ducts  (Food  Manufacture),  and  went 
throuffh  chemicals,  paint,  building, 
water  treatment,  public  works,  and 
so  around  to  the  latest  industry — 
that  of  the  industrial  application  of 
atomic  energy. 

Mr.  Leonard  Hill  stressed  that  all 
the  papers  in  his  group  and  also  his 
book  publishing  business  were  the 
result  of  private  enterprise — in  fact, 
individual  enterprise.  It  had  always 
been  his  policy  to  remain  entirely 
free,  while  working  and  assisting  as 
far  as  posible,  and  taking  assistance 
from,  as  far  as  was  needed,  ail  appro¬ 
priate  organisations,  but  to  be  free 
from  all  financial  considerations. 
Leonard  Hill,  Limited  were  entirely 
independent — they  had  no  associa¬ 
tions,  no  shareholders,  and  no  mort¬ 
gagees.  It  was  thereby  possible  to 
produce  exactly  what  was  considered 
appropriate  and  he  could  say  with  all 
honesty  that  in  all  cases  he  and  his 
editors  were  agreed  on  what  they 
ought  to  do  and  how  to  do  it. 


New  Tin  Filling  Equipment 

A  machine  to  feed  tins  or  other 
round  containers  from  a  conveyor 
which  can  link  up  with  other 
machines  has  recently  been  designed 
by  The  Automatic  Weighing  and 
Packing  Machine  Co. 

The  tins  are  fed  in  a  straight  line 
between  two  rotas,  first  to  one  then 
to  the  other  by  a  diverting  lever;  they 
are  then  taken  to  the  filling  position 
where  the  exact  quantity  of  material 
is  discharged.  While  being  carried 
round  to  the  outlet,  vibration  is  ap¬ 
plied  to  settle  the  material  down  to 
the  required  level  in  the  containers, 
which  are  then  discharged  from  each 
rota  on  to  the  outlet  conveyor  where 
they  are  taken  to  the  seaming 
machines. 


Suitable  controls  are  provided  so 
that  no  material  is  discharged  until 
the  tin  is  actually  in  position,  provi¬ 
sion  being  made  to  ensure  that  no 
double  or  half  quantities  can  be  dis¬ 
charged  at  any  time  during  the  cycle 
of  operations. 

Speeds  up  to  70  per  minute  are  pos¬ 
sible  on  this  plant,  according  to  the 
weight  of  material  and  size  of  con¬ 
tainers  to  be  filled.  A  slower  speed 
machine  comprises  one  rota  with 
a  twin  set  of  automatic  weighing 
machines  mounted  above,  giving  an 
output  speed  of  30  to  35  per  minute. 


Gas  in  Bakery 

Models  of  gas-heated  Swiss  Roll 
and  biscuit  making  ovens  were  among 
the  exhibits  shown  by  the  Gas 
Council  at  the  Bakers*  and  Confec¬ 
tioners*  Exhibition.  Biscuit  making 
equipment  of  the  type  shown  has 
been  supplied  to  many  leading  fac¬ 
tories. 

After  mixing,  the  dough  is  fed 
through  a  series  of  rollers  to  pass 
under  the  cutter,  which  stamps  out 
the  required  shapes  of  biscuit  which 
are  then  conveyed  by  a  canvas 
band  on  to  an  endless  wire  mesh 
band  travelling  through  the  baking 
chamber  of  an  oven.  This  chamber 
is  constructed  of  steel  sheets  with  a 
cavity  between  the  inner  and  outer 
sheets,  filled  with  non-conducting 
material  to  prevent  loss  of  heat  by 
radiation,  and  heating  is  carried  out 
by  two  rows  of  gas  burners,  the 
lower  row  being  arranged  underneath 
the  travelling  wire  mesh  band  and 
the  upper  row  above  this.  Each  gas 
burner  can  be  separately  adjusted, 
thus  giving  control  of  heat  in  each 
portion  of  the  oven. 

A  change-over  from  one  class  of 
biscuit  to  another,  requiring  different 
temperatures  and  conditions,  can  be 
made  in  a  few  minutes,  and  gauges 
and  pyrometers  enable  the  baker 
quickly  to  reproduce  any  given  bak¬ 
ing  conditions  required.  After  baking, 
the  biscuits  pass  from  the  wire ‘mesh 
conveyor  band  on  to  a  cooling  con¬ 
veyor  which  arranges  the  biscuits  in 
rows,  ready  for  packing. 

The  Swiss  Roll  oven  automatically 
ensures  uniformity  in  batter  delivery, 
baking,  and  texture,  in  any  of  the 
range  of  weights  and  sizes  of  sponge 
rolls  which  can  be  made.  Fitted  with 
overhead  cooling,  the  oven  is  so  con¬ 
structed  as  to  need  the  minimum  of 
floor  space  and  of  servicing^  but  can 
be  adapted  to  fit  the  particular ‘lay¬ 
out  of  the  factory  concerned. 

The  use  of  gas-heated  appliances  in 
the  confectionery  industry  was  illus¬ 
trated  by  two  North  Thames  Gas 
Board  exhibits,  a  fondant  boiler  and 
a  sugar  boiler.  The  Board  was  also 
responsible  for  the  exhibit  demon¬ 
strating  the  working  of  a  gas-fired 
flue  conversion  set.  The  value  of  such 
firing  in  the  bakery  is  now  well  estab¬ 


lished  among  bakers,  being  clean, 
rapid  in  heating,  easy  to  control,  and 
saving  both  labour  and  space  by 
eliminating  the  need  to  handle  and 
store  fuel. 

Other  exhibits  included  water- 
heaters,  boilers  and  storage  sets, 
overhead  heaters,  and  a  model  of  a 
double  deck  steam  tube  oven. 


Electric  or  Manual  Stacking 

The  two  main  designs  of  the  Collis 
stacker  have  up  to  the  present  been 
manual  hydraulic  and  electric 
hydraulic. 

To  meet  the  demand  for  a  machine 
which  can  be  used  for  stacking  by 
means  of  power  and  for  loading  and 
unloading  vehicles  some  distance 
away  where  no  power  is  available,  the 
company  have  now  developed  a 
manual  /  electric  unit. 

Maintaining  the  hydraulic  principle 
of  operation,  this  machine  is  similar 
in  appearance  to  the  normal  electric 
hydraulic  model  but,  by  the  intro¬ 
duction  of  twin  control  valves  and  a 
parallel  link  motion  housed  between 
the  wheel  forks  at  the  base  of  the 
handle,  this  new  stacker  embodies 
all  the  advantages  of  the  two  pre¬ 
vious  designs,  change-over  from  elec¬ 
tric  to  manual  operation  being  in¬ 
stantaneous. 


Gift  for  Research  Work 

The  Council  of  the  Cake  and  Biscuit 
Alliance  has  forwarded  to  the  British 
Baking  Industries  Research  Associa¬ 
tion  a  cheque  for  £2,300  as  a  dona¬ 
tion  for  research  purposes.  This 
generous  gift  will  earn  an  equal 
amount  of  Government  Grant  giving 
the  Research  Association  a  total 
special  income  of  £5,000. 
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are  withdrawn  from  the  liquid  stream 
ffoin^  downwards  into  the  next  liquid 
stream  flowing;  upwards  and  air  is 
thereby  carried  away  with  the  liquid 
stream,  thus  forminf;  an  automatic 
air  ventinjf  system. 

Mr.  R.  A.  Pepperall,  secretary  of 
the  Milk  Marketing  Board,  who  per¬ 
formed  the  unveiling  ceremony,  con¬ 
gratulated  the  company  on  this  in¬ 
teresting  development  in  dairy  tech¬ 
nological  design. 


Flask  for  the  Chemical  Industr>’ 

Quantity  production  of  a  200  litre 
flask,  believed  to  be  the  largest  flask 
ever  made,  has  been  started  by  Quick- 
fit  and  Quartz. 

It  is  thought  that  the  flask  will 
make  a  valual)le  contribution  to¬ 
wards  increasing  the  scope  of  indus¬ 
trial  chemical  plant,  particularly  in 
the  manufacture  of  the  latest  drugs 
and  fine  chemical  products. 


Mobile  Storage  Units 

A  novel  system  of  retaining  fuel 
and  other  loose  bulk  materials  by 
means  of  mobile  wall  units  has  been 
developed  by  Stelcon  (Industrial 
Floors). 

Made  of  precast  reinforced  con¬ 
crete  to  a  design  which  ensures 
stability  under  loading  against  either 
or  both  sides,  the  storage  walls  need 
no  attachment  either  to  each  other 
or  to  the  ground.  Erection  is  simply 
and  quickly  effected  by  placing  them 
side  by  side  on  any  level  surface.  As 
the  units  are  mobile,  the  storage  area 
can  be  resited  as  and  when  circum¬ 
stances  demand. 

They  are  made  in  four  standard 
sizes  from  3  ft.  6  in.  to  12  ft.  high, 
special  units  being  available  to  form 
angles  and  intersections. 


The  new  Multi-Pass  heat  exchanger. 


New  Design  in  Heat  Exchanger 

Many  distinguished  members  of  the 
dairy  industry  were  present  at  a  cere¬ 
mony  held  by  The  Creamery  Package 
Manufacturing  Co.,  at  which  the 
company’s  new  Multi-Pass  heat  ex¬ 
changer  was  unveiled. 

In  welcoming  the  guests,  Mr.  G. 

E.  Taylor,  director,  outlined  the  new 
and  interesting  features  of  the  plant. 

The  general  assumption  was,  said  Mr. 

Taylor,  that  the  rate  of  heat  transfer 
depended  to  a  great  extent  on  a  par¬ 
ticular  design  of  the  metal  plates  and 
that  it  had  usually  been  accepted 
that  this  factor  in  the  plate  design 
which  influenced  the  rate  of  heat 
transfer  was  connected  with  the 
phenomenon  of  turbulence.  Designers 
therefore  aimed  at  breaking  up  the 
plate  surface  by  corrugations  to 
create  a  high  degree  of  turbulence  in 
the  flow  of  liquid  with  a  view  to  ob¬ 
taining  a  higher  rate  of  heat  transfer. 

This,  however,  was  not  the  view  of 
the  company,  who  had  concluded  that 
the  effect 'of  plate  design  on  the  rate 
of  heat  transfer  was  not  connected 
with  turbulence  but  was  accounted 
for  by  uneven  distribution  of  liquid 
flow  over  the  plate  surface,  which 
arose  as  a  result  of  flexing  of  the 
plates  and  air  pockets  in  the  flow 
channels. 

The  new  plant  has  completely  plain 
and  flat  stainless  steel  heat  exchange 
plates.  This  principle  is  ideal  from  a 
cleaning  point  of  view;  it  also  mini¬ 
mises  the  formation  of  milk  stone 
and  forms  a  perfect  surface  for  seal¬ 
ing. 

Another  feature  is  that  the  use  of 
adhesives  has  been  completely  elimin¬ 
ated.  Moulded  from  organic 
materials,  the  new  seal  designed  by 
the  company  is  a  loose  unit,  specially  Stelcon  storage  walls  retaining  salt  at  the  Stoke  Works  of  the  Salt  Division. 


designed  to  give  uniform  support 
throughout  its  surface  to  the  heat  ex¬ 
change  plates;  it  obviates  flexing  of 
the  plates  and  ensures  even  distribu¬ 
tion  of  the  processing,  heating,  and 
cooling  media. 

The  sealers,  which  are  easily  de¬ 
tachable,  can  be  immersed  in  a  de¬ 
tergent  bath,  if  this  method  is  pre¬ 
ferred  to  pumping  detergent  through 
the  press  and  subsequent  brushing. 
Seals  damaged  by  misuse  can  easily 
be  replaced  and  as  no  adhesives  are 
used  a  rapid  exchange  can  be  effected. 

A  special  air  venting  arrangement 
has  been  incorporated  in  the  seals 
and  in  certain  of  the  heat  exchange 
plates;  this  ensures  that  air  pockets 
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Royal  President  for  London  Institute 

H.R.H.  The  Duke  of  Edinburgh, 
K.G.,  F.R.S.,  has  graciously  accepted 
the  office  of  President  of  the  City  and 
Guilds  of  London  Institute  for  the 
Advancement  of  Technical  Education 
to  which  he  was  duly  elected  at  a 
Special  General  Meeting  of  the  mem¬ 
bers  on  September  ‘21,  1951. 


B.E.A.  EUect  President 

At  a  recent  meeting,  members  of 
the  Council  of  the  British  Engineers’ 
Association  elected  as  their  President 
for  the  year  1951-3‘2,  Mr.  David  D. 
Walker,  M.A.,  M.I.E.E.,  who  is  joint 
managing  director  of  Evershed  and 
Vignoles,  chairman  and  managing 
tlirector  of  Thomas  Walker  and  Son, 
and  a  director  of  J.  B  Brooks  and 
Co.  He  is  also  a  member  of  the 
Council  of  the  British  Electrical  and 
Allied  Manufacturers’  Association. 

The  Council  re-elected  as  Vice- 
President  Mr.  H.  S.  Broom,  M.B.E., 
B.Se.,  M.I.Mech.E.,  joint  managing 
director  of  Broom  anti  Wade,  a 
director  of  B.E.N.  Patents,  a  member 
of  the  Executive  Committee  of  the 
Federation  of  Manufacturers  of  Con¬ 
tractors’  Plant,  and  a  member  of  the 
Council  of  the  Industrial  Welfare 
Society. 


Erections  and  Extensions 

A  new  bakery  is  to  be  erected  by 
Huddersfield  and  District  Co-opera¬ 
tive  Society,  on  a  site  at  New  Hay 
Road,  Oakes,  near  Huddersfield.  It 
is  estimated  that  this  project  will  cost 
£49,400. 

* 

Extension  of  their  factory  at  Argali 
Avenue,  London,  E.IO,  is  planned  by 
Thomas  and  Evans,  Corona  drink 
manufacturers. 

* 

Aplin  and  Barratt,  of  Yeovil,  are 
planning  to  extend  their  food  pro¬ 
ducts  factory  at  Newport,  Mon. 

« 

The  former  Princes  Cinema,  at 
Bagshot,  Surrey,  which  closed  down 
recently,  has  been  taken  on  a  seven 
years’  lease  by  Huntley  and  Palmers 
for  use  as  a  biscuit  packing  store. 

* 

A  new  factory  has  been  opened  by 
Smith’s  Potato  Crisps  at  East  Lane, 
Paisley,  with  a  potential  output  of 
500,000  bags  of  crisps  per  week. 

* 

Plans  have  now  been  completed  at 
the  Kidderminster  factory  of  the 
British  Sugar  Corporation  to  process 
approximately  250,000  tons  of  sugar 
beet  grown  in  tbe  Midlands  and 
south  of  England.  In  order  to  over¬ 
come  the  many  bottle-necks  in  the 
receipt,  unloading,  and  processing  of 
the  beet,  the  Corporation  has,  since 
last  winter,  spent  £40,000  on  im¬ 
provements  to  the  factory. 


Bush’s  Give  a  Family  Party 

Two  thousand  employees  and  their 
families  took  part  in  the  centenary 
celebration  at  the  South  Bank  Exhi¬ 
bition  and  Festival  Gardens  offered 
to  them  by  W.  J.  Bush  and  Co.  on 
September  ‘2*2.  The  limitation  of 
available  accommodation  did  not  per¬ 
mit  the  company  to  include  their 
friends  in  the  different  trades  they 
served,  but  they  will  remember  with 
considerable  pleasure  the  “At 
Homes”  and  the  generous  hospitality 
and  entertainment  dispensed  by  the 
company  in  connexion  with  various 
Trade  Exhibitions  throughout  the 
year. 


A  presentation  is  made  to  Dr.  P.  G.  0. 
Isherwood  by  Mr.  E.  L.  Bush. 


The  celebrations  opened  with  a 
buffet  lunch  in  the  main  foyer  of  the 
Royal  Festival  Hall;  this  was  fol¬ 
lowed  by  an  interesting  function  in 
the  auditorium  of  the  Concert  Hall 
which  took  the  form  of  presentations 
to  long  service  employees.  These  in- 
cludeil  a  portrait  of  the  chairman 
from  the  Bush  directors  and  staff  to 
Dr.  P.  C.  C.  Isherwood,  O.B.E., 
Ph.D.,  F.R.I.C.;  an  illuminated  globe 
from  the  Bush  staff  in  the  United 
Kingdom  to  their  directors;  and 
finally,  souvenir  awards,  comprising 
gold  watches,  silver  dishes,  and  cen¬ 
tenary  albums,  to  those  whose  ser¬ 
vice  with  the  company  reached  ‘20 
years  and  over. 

After  the  orchestral  concert  which 
followed,  the  guests  travelled  by  river 
steamers,  chartered  for  the  sole  u.se 
of  Bush  personnel,  to  the  Battersea 
Festival  Gardens. 

Each  employee  was  presented  with 
a  souvenir  programme  which  will, 
doubtless,  be  kept  as  a  reminder  of  a 
very  happy  day. 


Retirements 

Colonel  C.  P.  D.  Ward,  O.B.E., 
D.S.O.,  a  director  of  Wall’s  for  the 
past  four  years,  has  been  compelled 
by  ill  health  to  retire. 

* 

After  40  years  serviee  with  the 
company,  Mr.  A.  Dewey,  a  director 
of  Walworth’s,  has  retired. 


Appointments 

The  Council  of  the  Incorporated 
Sales  Managers’  Association  have  ap¬ 
pointed  Mr.  R.  H.  Penney  as  their 
chairman-elect. 

* 

Mr.  T.  B.  Fairley,  who  has  been 
appointed  Press  Officer  to  Lever 
Brothers  and  Unilever  in  succession 
to  Mr.  G.  G.  Kirkpatrick,  will  be 
assisted  by  Mr.  J.  E.  C.  Humber. 

* 

Mr.  T.  G.  Crane  has  been  elected 
managing  director  of  Monsanto 
Chemicals  (Australia),  a  subsidiary 
of  Monsanto  Chemicals,  in  place  of 
Dr.  James  H.  Lum,  who  is  returning 
to  the  United  States  to  take  up  other 
duties  with  the  parent  company. 

Dr.  Charles  A.  Thomas,  President  of 
Monsanto  Chemical  Company,  St. 
Louis,  U.S.A.,  was  elected  a  Director 
of  Monsanto  Chemicals  (Australia)  in 
place  of  Mt.  William  M.  Rand,  who 
recently  retired. 

» 

The  Executive  Committee  of  the 
British  Valve  Manufacturers’  Asso¬ 
ciation  have  elected  Mr.  N.  P.  New¬ 
man,  J.P.,  managing  director  of  New¬ 
man,  Hender  and  Co.,  to  be  chairman 
in  succession  to  Mr.  E.  Bruce  Ball, 
managing  director  of  Glenfield  and 
Kennedy,  who  has  held  the  chairman¬ 
ship  for  the  past  three  years. 


**  Skippers  **  are  Back 

The  arrival  of  the  first  consignment 
since  1939  of  Skipper  sardines  was 
celebrated  at  Newcastle-on-Tyne  by 
a  luncheon  party,  at  which  were  pre¬ 
sent  77-year-old  Sir  Angus  Watson 
and  Mr.  Tom  Spenee.  Forty  years 
ago.  Sir  Angus  sent  Mr.  Spence  to 
Stavanger  for  the  purpose  of  investi¬ 
gating  supplies  of  sardines.  ”  Skip¬ 
pers  ”  were  the  outcome.  There  was 
a  third  party  in  the  venture — Wil¬ 
liam  Anderson — who  died  in  the 
1930’s.  He  was  the  original  “  Skip¬ 
per,”  the  old  London  seaman  with 
sou’wester,  flowing  white  beard,  and 
clay  pipe,  whose  figure  was  adopted 
as  the  trade  mark  of  a  food  destined 
to  sell  the  world  over. 


Hygiene  in  the  Factory 

For  the  hygienic  disposal  of  such 
articles  as  bandages  and  surgical 
dressings,  the  Barrywald  automatic 
incinerator  has  a  wide  application  in 
industry.  Designed  to  give  a  simple 
and  trouble-free  disposal  service 
which  can  be  operated  by  anyone, 
the  incinerator  is  set  in  motion  by 
the  depression  of  a  lever  which  auto¬ 
matically  opens  the  receptacle,  fume 
box,  and  combustion  chamber  covers, 
clearing  the  combustion  chamber  of 
ash  remaining  from  any  previous  in¬ 
sertion  and  tilts  the  mercury  vacuum 
switch.  The  latter,  when  tilted, 
switches  on  the  electrical  components 
to  begin  the  disposal  action. 
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Blick  time  recorder  for  night  watchmen. 

Safeguarding  Factory  Premises 

As  a  result  of  discussions  at  Scot¬ 
land  Yard,  and  with  local  police  con¬ 
stables,  insurance  experts,  and  a  wide 
cross-section  of  factory  owners,  to 
ascertain  the  duties  of  night  watch¬ 
men  so  far  as  they  relate  to  the  pro¬ 
tection  of  factory  or  storage  depots 
from  burglary  and  fire,  Blick  Time 
Recorders  have  developed  a  system 
which  enables  management  to  check 
the  movements  of  night  watchmen. 

The  watchman  carries  an  eight-day 
clock  w’hich  contains  a  calibrated 
chart  record  on  which  the  time  of  his 
arrival  at  strategic  points  is  marked 
by  his  insertion  of  a  coded  key  placed 
at  each  point.  The  record  is  normally 
removed  each  morning  and  pasted 
into  a  special  record  book. 

The  form  of  the  records  is  designed 
to  give  the  inspector  a  clear  picture 
of  bow  the  watchman  has  spent  his 
time  and  to  see  whether  he  has 
carried  out  his  various  duties  con¬ 
scientiously.  If  he  has  not  done  so, 
the  records  will  provide  a  simple  and 
indisputable  method  of  showing  where 
he  has  failed. 


Aluminium  Containers  for  Fish 

Demonstrations  have  been  staged 
at  Scottish  markets  to  stress  the 
hygienic  qualities,  light  weight,  and 
payload  value  of  aluminium  alloy  for 
fisb  box  manufacture,  while  several 
Scottish  trawl  companies  are  at  pre¬ 
sent  testing  out  these  boxes  under 
hard  working  conditions. 

Alternative  experiments  include 
the  processing  of  timber  with  plastic 
to  produce  a  watertight  and  vermin- 
proof  hygienic  box,  but  experience 
has  proved  that  the  plastic  used  tends 
to  wear  off  under  hard  usage. 


Plant  at  the  Dairy  Show 

A  wide  range  of  sterilising  equip¬ 
ment  for  the  dairy,  ice  cream,  and 
other  food  industries  was  shown  by 
The  General  Electric  Company. 

Where  only  relatively  low  electrical 
loadings  are  permissible,  or  where  it 
is  desired  to  offset  the  effect  of  power 
cuts,  the  company  also  exhibited  a 
w'ater  storage  steam  raiser  used 
principally  for  sterilising  the  larger 
capacity  recorder  milking  plants  and 
for  supplying  hot  water  through  a 
mixing  valve,  by  steam  injection. 
Other  models  of  storage  block  steam 
raiser  water  heaters  were  shown  to¬ 
gether  with  a  range  of  the  most 
modern  equipment,  including  Aero¬ 
foil  fans  and  duct  air  heaters,  for 
drying  grain  in  sacks  on  platforms  or 
in  ventilated  bins. 

Other  exhibits  included  a  cwt. 
double  sack  electric  hoist  and  two 
types  of  pig  farrowing  heater. 

« 

Silkeborg  dairy  equipment,  includ¬ 
ing  stainless  steel  pasteurisers,  roller¬ 
less  combined  churn  and  butter 
worker,  cream  ripening  vats,  milk 
filters,  pumps,  milk  and  whey  roller 
driers,  and  a  vacumator  for  deodor¬ 
ising  milk  formed  part  of  the  exhibits 
displayed  by  Hiron  and  Rempler,  who 
also  exhibited  homogenisers,  coolers 
for  milk  and  ice  cream,  and  other 
dairy  accessories. 

* 

A  new  ammonia  compressor  for  use 
where  the  compression  ratio  would 
b  e  excessive  for  a  single-stage 
machine,  was  shown  for  the  first  time 
by  G.  and  J.  Weir.  The  compound 
machine  offers  a  saving  in  power  be¬ 
cause  of  the  lower  compression  in  the 
individual  stages.  Its  applications  in¬ 
clude  ice  cream  and  other  types  of 
hardening  tunnel,  quick  freezing 
plant,  and  ice  cream  freezer. 

Other  compressors,  using  methyl 
chloride  or  Freon  as  refrigerants, 
were  also  exhibited. 

A  standard  size  homogeniser  com¬ 
plete  with  driving  motor  and  single- 
stage  homogenising  valve  was  shown, 
together  with  a  model  for  small 
capacity  machines  and  a  selection  of 
homogenising  valves. 

« 

Having  a  capacity  of  200  cu.  ft., 
the  dairy  cold  room  exhibited  by  the 
Pressed  Steel  Co.  is  of  sectional  con¬ 
struction  and  is  refrigerated  by  a 
^  h.p.  fully  automatic  condensing 
unit  with  the  corrugated  type  cool¬ 
ing  unit  and  forced  air  circulation 
fan.  The  thermostatic  control  panel, 
which  facilitates  rapid  temperature 
pull  down  or  rapid  de-frosting  and 
temperature  recovery,  is  fitted. 

Also  displayed  was  a  new  model 
combined  frozen  food  cabinet,  ice 
cream  conservator,  and  service 
cabinet,  with  a  capacity  of  350  lb.  of 
frozen  food  or  approximately  48  gal¬ 
lons  of  packaged  ice  cream;  the 
cabinet  is  completely  self-contained 


and  is  refrigerated  by  a  |  h.p.  her¬ 
metic  compressor.  The  cabinet  top  is 
completely  open,  giving  access  to  the 
whole  of  the  interior,  while  a  mirror 
built  into  the  display  panel  reflects 
the  cabinet  contents  up  to  the  eye- 
level  of  the  customer.  This  panel  in¬ 
corporates  four  full-colour  illustra¬ 
tions  with  provision  for  produce  title 
slips,  a  full  set  of  which  are  provided. 
A  concealed  fluorescent  tube  flood¬ 
lights  the  cabinet  interior  and  the 
display  panel,  and  illuminates  the 
“  Frozen  Food  ”  sign.  Fully  auto¬ 
matic  in  operation,  the  cabinet  is 
fitted  with  a  self-resetting  protection 
device  which  safeguards  both  the  re¬ 
frigerator  and  the  produce  should 
overloads  occur. 

Other  exhibits  included  a  small 
lollipop  freezer,  a  10  h.p.  water- 
cooled  condensing  unit,  churn  im¬ 
mersion  coolers,  farm  freezers,  and  a 
wide  range  of  refrigeration  equip¬ 
ment. 


Industrial  Alcohol  Supplies 

In  consequence  of  the  increased 
quantities  now  available,  the  restric¬ 
tions  imposed  in  February  last  on  the 
supply  of  industrial  alcohol  and 
methylated  spirits  have  been  re¬ 
moved.  The  Distillers  Company  and 
the  Methylating  Company  state  that 
it  should  now  be  possible  to  meet  all 
orders. 


Plastics  in  Australasia 

In  order  to  study  the  scope  for  the 
application  in  Australasia  of  For¬ 
mica,  a  laminated  plastic,  particu¬ 
larly  for  use  in  the  catering,  hotel, 
and  food  manufacturing  industries, 
Mr.  Grahame  Martin  Turner,  a 
director  of  Thomas  De  La  Rue  and 
Co.,  is  making  a  30,000  mile  tour  of 
New  Zealand  and  Australia. 


New  French  Company 

A  new  company,  known  as  Martin- 
dale  Electrique,  has  been  formed  by 
Martindale  Electric  Co.  at  147,  rue 
d’Aguesseau,  Boulogne  sur  Seine. 

Tbe  objects  of  the  company  are  to 
take  over  the  previous  agency  and  to 
distribute,  assemble,  and  manufac¬ 
ture  a  full  range  of  their  maintenance 
and  other  equipment  in  France  for 
distribution  throughout  Europe. 


Accessories  for  the  Baker 

The  three  fundamental  principles 
required  in  the  production  of  cake 
drums  are  that  they  should  be  light 
in  weight,  solid  in  construction,  -and 
absolutely  flat.  Failure  to  observe 
these  requirements  may  cause  the 
icing  to  crack  or  the  cake  to  collapse. 

These  principles  are  strictly  ad¬ 
hered  to  by  the  Newbron  Printing 
Co.  who  have  been  manufacturing 
cake  drums  and  cards  for  over  thirty 
years. 
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miffht  become  more  acute  in  the 
future  and,  furthermore,  that  in  these 
unstable  times,  new  adverse  influ¬ 
ences,  outside  their  control,  might 
be  introduced  into  the  sphere  of  busi¬ 
ness. 

A  final  dividend  of  13  per  cent., 
making  ‘23  per  cent,  (less  tax)  for  the 
year  was  recommended. 

* 

Qukkfit  and  Quartz 

Speaking  in  London  at  the  annual 
general  meeting  of  the  Triplex  group 
of  companies.  Sir  Graham  Cunning¬ 
ham,  chairman  and  managing  direc¬ 
tor,  referred  to  the  rapid  strides 
made  by  Quickfit  and  Quartz,  whose 
turnover  had  increased  by  nearly  500 
per  cent,  in  five  years. 

• 

Scribbans-Kemp 

The  twenty-fourth  annual  general 
meeting  of  Scribbans-Kemp  was  held 
on  September  20  in  London,  Mr.  H. 
Oliver-King  (chairman  and  manag¬ 
ing  director)  presiding. 

The  following  is  an  extract  from 
his  circulated  statement : 

The  trading  profit  of  the  Group, 
before  taxation,  etc.,  amounts  to 
£1,770,086,  as  against  £1,597,492  last 
year.  Reviewing  the  year  as  a  whole, 
it  appears  to  continue  the  difficulties 
I  mentioned  in  my  last  statement  and 
to  bring  a  fresh  crop  in  its  train. 
Raw  materials  are  still  rationed  to 
biscuit  and  cake  manufacturers, 
which  restricts  to  some  extent  the 
expansion  of  the  manufacturing  side 
of  our  class  of  business.  Last  year  I 
reported  to  you  the  quite  extra¬ 
ordinary  rise  in  the  cost  of  raw  mate¬ 
rials,  packing  materials,  and  general 
expenses,  and  we  felt  at  that  time 
that  these  expenses  had  reached  their 
peak,  but  since  then  costs  have 
jumped  to  an  astonishing  degree. 

Since  the  end  of  the  year  there  has 
been  a  recession  of  trade  in  some  of 
our  manufactured  goods,  due  mainly 
to  the  reduced  purchasing  power  of 
the  public  purse,  and  while  your  com¬ 
pany  is  well  equipped  to  deal  with 
any  change  which  may  arise  due  to 
this  reduced  spending  power  share¬ 
holders  must  not  expect  to  see  the 
same  peak  profits  maintained  during 
the  coming  years. 

Considering  the  retail  side  of  our 
business,  which  is  mainly  the  sale  of 
sugar  confectionery,  profits  have 
been  maintained,  and  it  has  been 
possible  to  extend  our  interests  by 
the  acquisition  of  a  further  31  shops. 

Taxation  amounts  to  £835,976,  an 
unprecedented  figure  and  the  highest 
in  the  Group’s  history,  and  it  is  after 
providing  for  this  figure  that  the 
available  profit,  after  bringing  in 
£113,355,  is  £450,140,  as  against 
£400,621. 

The  report  was  adopted  and  the 
total  dividend  of  7  per  cent,  ap¬ 
proved. 
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BOOKLETS  RECEIVED 

The  comprehensive  range  of  pumps 
which  are  made  for  handling  corro¬ 
sive  liquids  is  described  in  a  new 
Kestner  leaflet  in  which  are  incor¬ 
porated  capacity  tables  for  a  stan¬ 
dard  range  of  pumps;  these  will  be 
of  assistance  to  chemical  engineers 
in  selecting  pumps  for  new  chemical 
processes.  Also  included  is  a  chart 
which  will  prove  useful  to  designers 
in  estimating  the  pressure  drop  in 
pipelines. 

The  full  range  of  the  firm’s 
machinery  is  described  in  a  catalogue 
recently  issued  by  J.  C.  Wetter  and 
Co.  Items  described  include  equip¬ 
ment  for  sausage  making,  and  other 
miscellaneous  food  factory  plant. 

* 

In  addition  to  various  personal 
news  items  and  amusing  contribu¬ 
tions  in  the  summer  edition  of  The 
NeuisVeyor,  there  are  articles  de¬ 
scribing  the  use  of  the  MotaVeyor  in 
a  printing  works,  the  production 
bonus  scheme  of  the  company,  and 
the  part  played  by  the  firm’s  pro¬ 
ducts  in  various  exhibitions. 


Following  his  tour  of  the  British 
Solomon  Islands  to  study  the  pros¬ 
pects  of  growing  cacao  there,  D.  H. 
Urquhart,  B.Sc.(Agric.),  late  Direc¬ 
tor  of  Agriculture,  Gold  Coast,  has 
made  a  report  giving  his  recommen¬ 
dations. 

Published  by  Cadbury’s  (price  3s.), 
the  report  states  that  the  Protector¬ 
ate  has  been  dependent  on  coconuts 
for  its  cash  crop  for  export  in  the  past 
and  that  the  introduction  of  another 
plantation  crop  is  highly  desirable. 
Cacao  would  fit  well  into  the  economy 
of  these  islands  and  the  trees  are 
growing  remarkably  well  in  most  of 
the  larger  islands  in  a  fairly  wide 
range  of  soils.  This  augurs  well  for 
the  future  development  of  the  crop. 

Methods  for  introducing  the  crop 
to  the  natives  are  suggested  and  the 
report  includes  details  of  estimates 
of  cost  and  returns. 


Some  of  the  many  different  ways 
in  which  Tufnol  has  been  successfully 
used  to  overcome  problems  of  design, 
production,  and  maintenance  in 
various  industries  are  described  in  an 
illustrated  booklet  published  by  the 
company. 


COMPANY  NEWS 
George  Cohen  Sons  and  Company 
In  his  statement  presented  at  the 
twenty-seventh  annual  general  meet¬ 
ing,  Mr.  C.  M.  Cohen,  chairman  and 
managing  director  of  George  Cohen 
Sons  and  Company,  said  that  there 
had  been  no  falling  off  in  the  heavy 
demand  for  machinery,  but  he  gave 
the  warning  that  existing  difficulties 


OBITER  DICTA 

We  don’t  want  to  sit  down 
with  the  spectre  of  poisoned 
food  every  time  we  have  a  meal. 
—Mr.  F.  T.  Willey. 

•  Nothing  reflects  the  true 
character  of  a  processor  more 
than  the  sausage  he  makes. — 
Walter  E.  Fitzgibbon,  director 
of  Meat  Merchandising. 

•  We  are  now  like  the  dog 
under  the  table — begging  for 
what  nobody  else  will  have. — 
Mr.  R.  Sorby  at  a  meeting  of 
the  Ashton  and  District  Grocers’ 
Association. 

•  I  wouldn’t  say  the  eggs  were 
bad,  perhaps  I  should  say,  just 
on  the  point  of  dying  of  old  age. 
— Aid.  Mrs.  M.  J.  Frankland  at 
a  meeting  of  the  Stockton  Food 
Control  Committee. 

•  Stop  this  continual  bicker¬ 
ing  about  food  being  a  matter 
of  Government.  It  is  nothing  of 
the  kind. — Mr.  F.  Slemen  at  the 
conference  of  the  National  Fed¬ 
eration  of  Meat  Traders’  Asso¬ 
ciations. 

•  For  sixpence,  I  think  there 
should  be  about  nine  or  ten 
chestnuts  in  a  bag  at  least.  But 
there  is  nothing  our  officers  can 
do.  We  just  cannot  inspect 
every  bag. — A  Ministry  of  Food 
official. 

•  If  the  medical  profession  got 
closer  in  touch  with  the  abat¬ 
toirs,  we  should  be  able  to  pro¬ 
duce  many  by-products  from 
the  various  parts  of  animals  to 
the  benefit  of  the  human  race. 
— Mr.  F.  W.  Ingle  Lowe. 

•  With  plenty  of  water,  soap, 
clean  towels,  ordinary  refrigera¬ 
tors  properly  used,  and  a  little 
common  sense  and  common 
decency,  we  could  quickly  be¬ 
come  the  safest  food  handlers  in 
the  world. — Dr.  Alec  Lerner, 
chairman  of  Marks  and  Spencer. 

•  Imagine  the  excitement 
when  we  came  to  the  last 
machine  which  appeared  to  be 
doing  a  glorified  cake-walk,  and 
saw  it  was  wearing  nylon  stock¬ 
ings  at  each  of  the  four  legs, 
through  which  the  flour  passed 
for  final  smoothness. — -Chair¬ 
man  of  the  Kettering  Civic 
Group  of  the  Central  Towns¬ 
women’s  Guild  describing  a 
plansifter  on  a  visit  to  a  local 
flour  mill. 
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OVERSEAS  ENQUIRIES 
Chocolate  Confectioner>' 

The  United  Kingdom  Trade  Com¬ 
missioner  in  Hong  Kong  has  reported 
that  the  Clover  Commercial  Co.,  of 
Gloucester  Arcade,  Hong  Kong, 
desires  to  obtain  supplies  of  all  kinds 
of  confectionery,  particularly  choco¬ 
lates,  sweets,  and  toffees  in  boxes 
and  tins,  and  chocolate  bars  and 
slabs. 

Firms  interested  in  this  enquiry 
should  communicate  direct  with  the 
Clover  Commercial  Co.,  giving  par¬ 
ticulars  of  their  products. 


Iraqi  Import  Licensing  Regulations 

The  effect  of  a  recent  Iraqi  Govern¬ 
ment  notification  is  to  transfer  to  the 
list  of  commodities  whose  importa¬ 
tion  is  not  limited  to  a  fixed  annual 
allocation  the  products  hitherto  in¬ 
cluded  among  those  whose  importa¬ 
tion  is  limited  to  a  fixed  annual 
quota.  Some  of  the  commodities 
affected  by  this  amendment  are : 
tamarind,  black  pepper,  cardamoms, 
turmeric,  yeast  for  food  and  baking 
powder,  machines  for  mincing  meat, 
squeezing  fruit,  and  grinding  coffee 
and  the  like,  empty  tins,  and  Kraft 
wrapping  paper. 

* 

Canned  Foods 

H.M.  Embassy  and  Consulate 
General  at  Ciudad  Trujillo,  Domini¬ 
can  Republic,  reports  that  Messrs. 
Adelino  Sanchez,  C.por  A.,  El  Conde- 
Sanchez,  Ciudad  Trujillo,  are  in¬ 
terested  in  contacting  United  King¬ 
dom  manufacturers  of  canned  foods, 
such  as  fish  and  fish  pastes,  soups, 
puddings,  fruits,  and  jams,  with  a 
view  to  undertaking  agency  represen¬ 
tation. 

Firms  interested  in  this  enquiry 
should  communicate  direct  with  the 
Ciudad  Trujillo  firm,  quoting  f.o.b. 
prices  and  commission  terms. 


Clear  Mixed  Pickles  in  Bulk 

The  British  Consulate  General  at 
New  Orleans  has  reported  that  VV. 
and  W.  Pickle  and  Canning  Company 
of  Montgomery,  Alabama,  desire  to 
obtain  supplies  of  clear  mixed  pickles 
in  45  gallon  barrels  in  brine  or  in 
vinegar  from  the  United  Kingdom. 
The  Alabama  firm  would  pack  them 
with  their  own  spicing  formula,  using 
their  own  labels  and  jars. 

Pickles  exported  to  the  United 
States  have  to  conform  with  the  pro¬ 
visions  of  the  United  States  Food, 
Drug,  and  Cosmetic  Act.  Copies  of 
the  regulations  of  the  United  States 
Food  and  Drug  Administration  relat¬ 
ing  to  pickles  are  available  for  con¬ 
sultation  at  the  Commercial  Rela¬ 
tions  and  Exports  Department  (In¬ 


dustries  Branch)  of  the  Board  of 
Trade,  Thames  House  (North),  Mill- 
bank,  London,  S.W.l. 

Firms  interested  in  this  enquiry 
should  forward  quotations  c.i.f.  New 
Orleans  or  preferably  mobile  in 
dollars,  direct  to  the  company  as 
soon  as  possible. 


The  new  Dynoptic  Labroscope. 

Laboratory  Microscopes 
Ball  bearings  and  rollers  through¬ 
out  the  focusing  system  are  some  of 
the  outstanding  features  of  a  new 
line  of  laboratory  microscopes  now 
in  production  by  Bausch  and  Lomb 
Optical  Company.  Called  Dyngptic 
Labroscopes,  the  new  instruments 
also  feature  a  low  position  fine  ad¬ 
justment  and  a  mechanical  stage  with 
low  controls  that  enable  the  operator, 
after  setting  the  coarse  adjustment, 
to  rest  his  hand  on  the  table  and 
manipulate  the  other  controls  in  a 
comfortably  relaxed  position. 


Cologne  International  Food  Fair 

The  first  International  Food  Fair 
to  be  held  in  Germany  for  15  years 
took  place  recently  at  Cologne. 

West  German  exhibitors  included 
til 4  firms  from  the  wine,  beer,  and 
spirits  industry;  23  firms  showed 
machinery  for  food  production  and 
there  was  a  comprehensive  display  of 
foods  for  export  and  laboratory 
equipment. 

United  States  firms  had  a  special 
display  of  food  packing  machinery. 


S.  African  Sugar  Cane 
South  Africa’s  production  of  cane 
sugar,  which  has  already  increased 
markedly  in  recent  years,  is  likely  to 
receive  a  further  strong  fillip  from 
the  successful  production  of  sugar 
cane  seed  in  Natal.  Originally,  it 
had  been  regarded  as  impossible  to 


produce  seed  in  the  sub-tropical 
climate  of  Natal,  but  experiments  by 
the  Mount  Edgecombe  Experimental 
Station  have  solved  the  problem,  it 
was  stated  by  a  former  director  of 
the  Station,  Mr.  H.  H.  Dodds,  at  the 
Durban  Congress  of  the  South  African 
Association  for  the  Advancement  of 
Science. 

The  Union’s  output  of  sugar  has 
been  greatly  increased  in  recent  years 
by  the  introduction  of  more  produc¬ 
tive  varieties  of  cane  and  greater 
factory  efficiency,  as  well  as  by  an 
increase  in  the  area  under  sugar  cane 
during  the  last  two  years.  At  present, 
annual  production  amounts  to  600,000 
tons. 

The  yield  might  have  been  higher 
but  for  the  fact  that  rainfall  in 
the  last  seven  years  had  been  15 
per  cent,  lower  than  in  the  preceding 
14  years. 


Bakery  Research  in  Australia 

Formed  three  years  ago  to  carry 
out  research  in  bakery  problems,  the 
Bread  Research  Institute  of  Aus¬ 
tralia,  situated  at  Pacific  Highway, 
North  Sydney,  New  South  Wales,  is 
one  of  the  best  examples  of  industrial 
self-help  to  be  found  anywhere.  It 
functions  entirely  without  govern¬ 
ment  assistance,  funds  being  raised 
by  baker  members  who  levy  them¬ 
selves  one  shilling  on  every  ton  of 
flour  used. 

In  the  short  time  the  Institute  has 
been  functioning,  bread  manufac¬ 
turers  of  New  South  Wales  alone  have 
spent  more  than  £A40,000  on  scien¬ 
tific  research,  while  an  additional 
£A20,000  from  other  States  has 
brought  the  total  to  £A60,000. 

Research  into  ways  and  means  of 
improving  the  nutritional  and  eating 
qualities  of  bread  is  constantly  under 
review’.  This  work  directly  concerns 
not  only  the  baker  but  also  the 
general  public,  since  bread  is  con¬ 
sumed  at  the  rate  of  about  200  lb.  a 
person  each  year  in  Australia.  Prin¬ 
cipal  technical  services  provided  by 
the  Institute  are  analysis,  and  assess¬ 
ment  of  flour  and  other  bread  in¬ 
gredients. 

Originally,  the  organisation  was 
confined  mainly  to  New  South  Wales. 
However,  other  States  later  joined  in 
and  membership  now  totals  2,.500 
spread  over  all  parts  of  the  Common¬ 
wealth. 


Animal  By-products  in  Galway 
d  Considerable  progress  has  been 
:o  made  in  the  construction  of  a  new 
n  meat  and  bone  meal  and  animal  by- 
ir  product  factory  at  Ballinasloe,  Co. 
it  Galway,  which  is  expected  to  be  in 
o  production  by  the  end  of  this  year. 
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SCOPE  FOR  INCREASED  PRODUCTION 


Mellon  Institute  Report 

The  results  of  research  work  car¬ 
ried  out  at  the  Mellon  Institute  for 
the  year  ended  February  28,  1951, 
are  contained  in  the  thirty-eijfhth 
annual  report  of  the  President,  E.  R. 
VVeidlein.  Many  of  the  Fellowships, 
maintained  in  the  Institute  by  com¬ 
mercial  firms,  are  concerned  with 
fundamental  applications  of  science, 
and  with  laying  or  completing  the 
scientific  groundwork  of  technology. 

Foods  in  the  form  of  purees, 
packed  in  glass  containers,  consti¬ 
tuted  a  major  project  for  the  Mul¬ 
tiple  Fellowship  on  Food  V'arieties  of 
H.  J.  Heinz  t’o.  V’^ariations  in  the 
recipes  of  cereals  for  infant  feeding 
have  also  been  the  subject  of  con¬ 
siderable  study. 

Further  work  of  this  Fellowship 
included  research  into  the  evaluation 
of  thickening  agents  employed  in 
canned  food  products,  and  a  new 
type  of  vegetable  protein  fibre  was 
investigated  to  determine  its  possi- 
bilities  in  processed  foods.  Several 
experimental  soups  and  stews  have 
been  prepared  which  indicate  that 
this  new  material  may  be  useful  in 
certain  food  products. 

Reports  of  research  work  on  yeast 
and  l)read  technology  are  also  in¬ 
cluded  in  the  review. 


Copenhagen  International  Fair 

The  Commercial  Counsellor  at  the 
British  Embassy  in  Copenhagen  has 
drawn  attention  to  the  increasing  im¬ 
portance  of  the  Copenhagen  Inter¬ 
national  Fair  as  a  medium  for  pub¬ 
licising  British  goods  in  the  Danish 
market.  This  year’s  Fair  was  visited 
by  approximately  150,000  people,  in¬ 
cluding  ;i0,000  buyers,  and  exhibitors 
reported  satisfactory  business,  par¬ 
ticularly  in  machinery  and  textiles. 
Of  the  600  exhibitors,  about  half  were 
non-Danish,  German  representation 
being  particularly  strong.  United 
Kingdom  industry,  on  the  other 
hand,  had  a  comparatively  poor 
showing,  and  the  Commercial 
Counsellor  suggests  that  British 
manufacturers  might  do  well  to  keep 
their  products  before  the  Danish 
public  in  the  hope  of  reaping  the 
benefit  when  conditions  improve. 
Advice  on  the  import  licence  situa¬ 
tion  for  particular  types  of  goods  can 
be  obtained  from  the  British  Em¬ 
bassy,  38/40  Kastelsvej,  Copenhagen. 

Owing  to  the  increaseil  demand  for 
space  it  was  necessary  this  year  for 
the  first  time  to  hold  the  Fair  in  two 
parts,  a  Technical  Fair  in  February 
and  a  Commercial  Fair  in  March.  In 
1952  the  order  will  be  reversed,  and 
the  Commercial  Fair  will  take  place 
from  April  25  to  May  4,  and  the  Tech¬ 
nical  Fair  from  May  16  to  25. 

Further  information  about  the  1952 
event,  application  forms,  etc.,  may 
be  obtained  from  the  organisers,  the 
Dansk  Udstillings  Syndikat  A/S., 
Frederiks  gade  11,  Copenhagen. 


Near  the  Victorian  border  of  New 
South  Wales  is  the  Eden  fish  cannery 
whose  tuna  requirements  for  six 
months  of  full  operation  are  900  tons. 
Last  year  tuna  was  25  per  cent,  of  its 
production,  the  remainder  salmon 
and  mackerel  in  about  equal  quanti¬ 
ties.  At  Eden  and  at  Narooma, 
farther  north,  nearly  4,000  tons  of  all 
kinds  of  fish — 7,000,000  cans — were 
processed  during  the  1949-50  season. 
Production  in  1948-49  was  3,000,000 
cans. 

The  annual  world  tuna  catch  is 
some  2!M),250  tons,  of  which  nearly 
112,000  tons  are  canned  in  the  United 
States.  That  country’s  tuna  output 
is  about  three  times  the  quantity  of 
all  kinds  of  fish*  caught  in  Australia; 
yet  there  are  eight  or  nine  varieties 
of  tuna  in  Australian  waters  varying 
in  locality  according  to  season  and 
habit. 

Canning  methods  for  tuna  follow 
standard  practice,  and  equipment 
is  mostly  orthodox.  A  highly 
efficient  fish  scaler  has  been  de¬ 
veloped  in  South  Australia.  An  irre¬ 
gularly  surfaced  revolving  floor  hurls 
the  fish  by  centrifugal  force  against 
angle-iron  scrapers  w’elded  to  the 
sides  of  the  container  and  against 
each  other. 

W’hen  tuna  are  brought  in,  they  are 
frozen  to  about  —5°  F.  and  held  until 
needed.  After  having  been  gutted, 
they  are  weighed,  then  cooked  in  a 
retort  holding  eighty  fish.  Cooking 
time  is  on  a  sliding  scale  depending 
on  loss  of  weight,  but  is  about  three 
hours  at  250°  F.  The  fish  then  cool 
for  about  24  hours,  after  which  they 
are  carefully  prepared  by  hand,  the 
loins  set  aside  for  the  first  grade  pack, 
broken  meat  for  the  second  grade. 
The  meat  is  canned  in  peanut  or 
cottonseed  oil. 

A  current  extension  of  the  cannery 
is  a  fish  meal  plant  to  process  offal. 
Fish  meal  is  a  valuable  supplement¬ 
ary  diet  for  poultry,  cattle,  and  pigs. 
Protein  content  is  up  to  70  per 
cent.  Oil  content  must  be  kept  below 
5  per  cent.  This  leads  to  another  by¬ 
product,  fish  oil,  used  for  enriching 
stock  foods,  paint  manufacture,  and 
in  heat-treating  steel. 

The  tuna  industry  began  as  a  result 
of  publicity  given  in  1936  to  the 
opinions  of  scientists  that  big  possi¬ 
bilities  were  offering.  A  meat  canner 
formed  a  syndicate  and  started  a 
small  cannery  at  Narooma  early  in 
1937.  However,  fishermen  could  earn 
more  money  by  supplying  salmon, 
which  became  the  cannery’s  standby 
until  August,  1949,  when  ordinary 
fish  became  scarce.  The  company 
which  had  taken  over  the  cannery 
offered  a  good  price  for  tuna,  and  be¬ 
tween  that  date  and  the  following 
February  about  1,000  tons  were  pro¬ 
cessed. 


It  was  decided,  with  Australian 
Government  aid,  to  offer  sample  con¬ 
signments  of  both  canned  and  frozen 
tuna  to  various  parts  of  the  world. 
Consignments  were  sent  by  air  to  one 
of  the  largest  canneries  in  America, 
which  processed  the  fish.  Agents  also 
distributed  consignments  to  other 
canneries  in  Vancouver  and  Hono¬ 
lulu.  Small  shipments  went  to  Great 
Britain,  Italy,  Switzerland,  and 
America.  An  advertising  campaign 
was  launched  in  Australia  telling  of 
the  success  of  the  product  abroad. 

It  is  still  early  to  forecast  the 
future  definitely.  Distribution  and 
seasonal  migration  of  fish  in  Austra¬ 
lian  waters  have  not  yet  been  studied 
fully.  Research  is  being  made  on 
temperature,  plankton,  and  food. 
The  waters  of  the  east  coast  are  un¬ 
stable  in  their  flows  and  tempera¬ 
tures. 

The  striped  tuna  is  a  good  canning 
fish,  and  satisfactory  local  packs  have 
been  made  which  are  reported  to  be 
comparable  with  those  of  southern 
California. 

Faith  in  the  Australian  tuna  indus¬ 
try  is  high.  Clearly  there  is  plenty  of 
scope.  Even  with  the  increased  pro¬ 
duction  of  the  last  few  years,  Aus¬ 
tralia  has  a  big  import  balance  of 
fish  products. 


Syrup  to  be  made  in  Ireland 

Following  intensive  research  and 
experiment  by  its  chemical  staff.  The 
Irish  Sugar  Company  has  started  to 
manufacture  a  syrup  which  is  being 
marketed  in  2  lb.  jars. 

Produced  in  sufficient  quantities  to 
meet  industrial  and  table  demand  in 
Ireland  the  plant  for  this  product 
was  imported  from  France  and 
Britain. 

This  is  the  first  time  that  the  com¬ 
pany  has  ventured  to  market  a  pro¬ 
duct  other  than  pure  sugar  and  its 
unprocessed  by-products  and  the 
move  has  been  welcomed  by  the  con¬ 
fectionery  industry,  which  was  hither¬ 
to  dependent  on  imports  for  its 
large  requirements  of  syrup. 


Automatic  Sandwich  Spreading 

From  200  to  600  sandwiches  a 
minute  can  be  handled  by  a  new 
sandwich  spreading  machine  pro¬ 
duced  by  the  Quality  Machine  Co., 
Georgia. 

Only  two  operators  are  required  to 
feed  bread  to  the  machine,  which  is 
completely  rotary  with  adjustable 
positive  displacement  filling  head. 
Equipped  with  a  variable  speed 
selector,  it  will  produce  square  or 
round  sandwiches  with  fillings  of  a 
consistency  similar  to  cream  cheese. 
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News  from  the  Ministries 


Appointment 

Under  the  Overseas  Resources  De¬ 
velopment  Act,  1951,  the  Queensland 
British  Food  Corporation  ceased  to  be 
a  subsidiary  of  the  Overseas  Food 
Corporation.  Following  the  severance 
of  the  link  between  these  corpora¬ 
tions,  Sir  Cyril  Jones,  K.C.I.E.,  who 
is  a  member  of  the  Overseas  Food 
Corporation,  has  resigned  his  position 
as  a  part-time  member  of  the  Queens¬ 
land  British  Food  Corporation,  and 
his  place  has  been  taken  by  Mr.  J.  W. 
Rodden,  C.B.E.,  who  has  been  ap¬ 
pointed  as  the  Minister  of  Food’s 
nominated  representative  on  a  part- 
time  basis  with  effect  from  Septem¬ 
ber  1,  1951. 


Register  of  Industrial  Premises 

As  one  of  its  first  tasks,  the  Factory 
and  Storage  Premises  (Defence  Plan¬ 
ning)  Division,  under  the  directorship 
of  Sir  Philip  Warter,  is  bringing  up 
to  date  a  register  of  industrial  pre¬ 
mises,  and  industrialists  throughout 
the  country  will  shortly  be  receiving 
from  Board  of  Trade  Regional  Con¬ 
trollers  a  letter  asking  them  to  supply 
certain  basic  information  about  their 
premises. 

By  limiting  the  approach  to  firms 
occupying  a  floor  space  exceeding 
5,000  sq.  ft.,  and  omitting  those  in¬ 
dustries  which  are  already  heavily 
committed  to  the  rearmament  pro¬ 
gramme,  only  about  one-third  of  the 
industrialists  throughout  the  country 
will  be  asked  to  complete  a  short 
questionnaire. 

Industry  can  be  assured  that  the 
information  obtained  by  the  Board  of 
Trade  through  this  appeal  will  be  re¬ 
garded  as  strictly  confidential  and 
used  only  for  the  purposes  of  the 
register  as  an  essential  part  of  the 
country’s  defence  plans. 


Fruit  Pulp  and  Frozen  Fruit 
The  following  varieties  of  fruit,  pulp 
(including  bulk  frozen  fruit)  may 
now  be  imported  under  block  licens¬ 
ing  arrangements :  apricot,  grape¬ 
fruit,  peach,  pear,  and  pineapple,  not 
containing  more  than  50  per  cent,  by 
weight  of  commercial  sweetening 
matter,  viz.  sugar,  invert  sugar, 
honey,  molasses,  solid  or  liquid 
glucose,  and  all  similar  starch  con¬ 
version  products  (e.g.  malt  syrup) 
and  any  mixture  of  such  materials  in 
containers  of  not  less  than  100  oz. 
nett  weight,  originating  in  and  con¬ 
signed  from  any  country  except  Al¬ 
bania,  Argentina,  Bolivia,  Bulgaria, 
Canada,  Colombia,  Costa  Rica,  Cuba, 
Czechoslovakia,  Dominican  Republic, 
Ecuador,  El  Salvador,  French  Soma¬ 
liland,  Germany  (Russian  Zone), 
Guatemala,  Haiti,  Honduras,  Hun¬ 


gary,  Japan,  Korea,  Liberia,  Mexico, 
Nicaragua,  Panama,  Persia  (Iran), 
Philippines,  Poland,  Roumania,  Tan¬ 
gier,  Union  of  Soviet  Socialist  Re¬ 
publics,  United  States  of  America, 
and  Venezuela. 

Applications  to  import  fruit  pulp  of 
the  above  varieties  from  Czechoslo¬ 
vakia  and  Poland  will  be  considered 
individually. 

Licences  will  be  issued  subject  to 
undertakings  being  given  that  im¬ 
ports  will  be  used  solely  for  the  manu¬ 
facture  of  jam  or  marmalade  or  for 
manufacturing  purposes  in  the 
bakery  and  confectionery  or  catering 
trades. 

Applications  for  licences  should  be 
made  on  Board  of  Trade  form  ILB/  A 
(Revised)  which  may  be  obtained 
from  the  Import  Licensing  Branch, 
Romney  House,  Tufton  Street,  Lon¬ 
don,  S.W.I.,  from  the  usual  Customs 
Offices,  or  from  the  Ministry  of  Food, 
Fresh  Fruit  and  Vegetable  Division, 
Import  Section,  24-3*2,  York  Terrace, 
Regent’s  Park,  London,  N.W.l.  For 
administrative  convenience,  applica¬ 
tions  should  be  sent  to  the  Board  of 
Trade  through  the  Ministry  of  Food 
at  the  above  address. 


Containers  for  Horticultural  Produce 

The  Fruit,  Vegetables,  and  Flowers 
(Returnable  Containers)  Order,  1951, 
which  replaces  the  Fresh  Fruit,  Vege¬ 
tables,  and  Flowers  (Use  of  Con¬ 
tainers)  Order,  1944,  has  been 
amended.  This  Order  came  into 
force  on  October  1,  1951. 

The  effect  of  the  new  Order  is  to 
remove  certain  restrictions  on  the  use 
of  containers  for  horticultural  pro¬ 
duce  and  to  confine  restrictions  under 
the  Order  to  the  use  of  containers 
made  of  softwood.  Containers  in 
which  horticultural  produce  has  been 
imported,  containers  used  for  the  ex¬ 
port  of  horticultural  produce,  and 
containers  used  for  packing  seed 
potatoes  are  exempted  from  the  pro¬ 
visions  of  the  Order.  Provisions  re¬ 
lating  to  the  return  of  potato  sacks 
are  now  included  in  the  Ware 
Potatoes  (No.  2)  Order,  1951,  which 
also  came  into  force  on  October  1. 

The  object  of  the  Order  is  to  help, 
as  far  as  possible,  growers  and  distri¬ 
butors  to  pack,  present,  and  market 
produce  to  the  best  advantage.  The 
horticultural  industry  and  trade 
should  not,  however,  assume  that 
economy  in  the  use  of  containers  is 
no  longer  necessary. 


Cereal  Fillers 

The  maximum  prices  of  cereal  fillers 
have  been  increased  by  £2  4s.  2d. 
a  ton  on  all  sales,  owing  to  the  rise 
in  manufacturers’  costs. 


Table  JelUes 

The  Table  Jellies  (Maximum 
Prices)  Order,  1946,  has  been  revoked 
with  effect  from  September  9,  1951, 
and  table  jellies  may  now  be  sold  free 
of  price  control. 


Imports  of  Mincemeat 
The  Open  General  Licence  permit¬ 
ting  the  unrestricted  import  of  mince¬ 
meat  from  specified  countries  has 
been  revoked  by  the  Board  of  Trade 
with  effect  from  September  27,  1951. 
An  individual  licence,  however,  will 
not  be  required  for  any  consignment 
provided  it  is  shown  to  the  satisfac¬ 
tion  of  His  Majesty’s  Customs  and 
Excise  that  the  goods  were  en  route 
to  the  United  Kingdom  on  Sep¬ 
tember  26,  1951. 


Food  Rationing  Infringements 

The  Food  Rationing  (General  Pro¬ 
visions)  Order,  1951,  has  been 
amended  with  effect  from  September 
30,  to  provide  that,  in  any  proceed¬ 
ings  relating  to  an  infringement  of 
any  of  the  Food  Rationing  Orders, 
1951,  certificates  of  a  public  analyst 
or  the  Government  Chemist  shall  be 
receivable  in  evidence  in  place  of 
personal  evidence.  Provision  for  the 
acceptance  of  such  certificates  in 
place  of  personal  evidence  is  already 
included  in  a  number  of  the  Minis¬ 
try’s  Orders  and  in  the  Food  and 
Drugs  Act. 

Under  the  amending  Order,  a  de¬ 
fendant  still  has  the  right  to  require 
that  the  person  who  makes  the 
analysis  shall  be  called  as  a  witness. 


Russian  Grain 

Shipments  of  coarse  grains  from 
Russia  to  the  United  Kingdom  under 
the  contract  signed  in  Moscow  last 
November  have  now  been  almost 
completed.  Following  discussions  be¬ 
tween  representatives  of  the  Ministry 
of  Food  and  the  U.S.S.R.  Trade  Dele¬ 
gation  in  London,  a  contract  has  been 
signed  for  the  delivery  of  Russian 
grain  from  this  year’s  harvest.  In 
order  to  maintain  continuity  in  the 
shipment  of  supplies,  the  new  con¬ 
tract  comes  into  force  immediately, 
and  shipments  are  expected  to  begin 
shortly.  The  contract  provides  for 
the  sale  to  the  Ministry  of  Food  of 
300,000  tons  of  maize,  425,000  tons  of 
barley,  and  75,000  tons  of  oats;  These 
quantities  are  the  same  as  in  last 
year’s  contract.  In  addition,  200,000 
tons  of  wheat  are  included  in  the  new 
contract. 

The  continued  shipment  of  Russian 
coarse  grains  will  make  a  substantial 
contribution  to  supplies  of  animal 
feedingstuffs. 
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This  Service  is  available  for  subscribers  to  FOOD 
MANUFACTURE.  Postal  replies  will  be  sent  if  a  stamped, 
addressed  envelope  is  enclosed  with  enquiries. 

Calves’  Foot  Jelly 

B.5347.  Please  supply  us  with  the  method  of  production 
of  calves’  foot  jelly.  (Lancs.) 

The  feet  must  be  thoroughly  washed  and  scalded  by 
placing  in  a  vessel  of  boiling  water  for  a  few  minutes; 
the  scum  is  then  removed  and  the  water  is  poured  off. 
The  feet  should  then  be  again  covered  with  boiling  water, 
and  allowed  to  boil  for  about  10  hours,  or  until  a  sample 
of  the  stock  will  set  on  cooling.  It  may  be  necessary  to 
add  a  little  gelatine,  or  some  manufacturers  include 
about  i  lb.  of  thoroughly  defatted  pork  rinds  per  set  of 
feet.  If  it  is  intended  to  include  such  ingredients  as 
wine,  etc.,  due  allowances  must  be  made  for  the  diminu¬ 
tion  of  the  jelling  qualities  of  the  stock. 

The  stock  should  be  passed  through  a  hair  sieve  and 
allowed  to  set  in  a  convenient  mould  and,  when  it  is 
thoroughly  cold,  oil,  etc.,  can  be  removed  from  the  sur¬ 
face.  The  jelly  should  be  re-melted  slowly  until  it  be¬ 
comes  liquid,  and  to  each  gallon  of  stock  are  added  the 
rind  and  juice  of  5  lemons,  lb.  of  white  sugar,  and  the 
whites  and  shells  of  6  eggs.  The  whole  is  simmered  for 
about  15  minutes  and  strained  through  a  jelly  bag,  and 
re-strained  as  necessary,  keeping  warm  to  prevent  the 
jelly  solidifying.  Colour  can  then  be  added  and  the  jelly 
filled  into  jars. 

If  desired,  soluble  oils  ol  lemon  or  orange  can  be  used 
for  flavouring,  using  about  1  oz.  per  100  lb.  of  stock. 
Some  recipes  call  for  the  addition  of  peppercorns,  cinna¬ 
mon,  and  white  vinegar. 


Toffee  Apples 

B.5352.  Can  you  supply  us  with  information  regarding 
the  ingredients  and  process  used  in  the  manufacture  of 
toffee  apples?  (Yorks.) 

The  ingredients  for  the  syrup  may  be  as  follows : 

Per  cent. 

Sugar  (white  or  brown)  .  75 

Glucose  coloured  with  a  little  caramel  25 

Fondant  ...  . 95 

Treacle  .  5 

The  above  ingredients  are  dissolved  in  water  in  a  pan, 
and  cooked  to  about  285*  F.,  or  to  a  good  crack  when 
tested  in  cold  water.  The  pan  is  removed  from  the  source 
of  heat,  and  the  apples,  already  pierced  with  sticks,  are 
dipped  rapidly,  and  placed  on  metal  trays  to  set.  The 
batch  can  be  transferred  to  heated  dipping  pots  if  these 
are  available. 

The  apples  should  be  washed,  graded,  and  de-stalked 
before  dipping. 

Cooking  Fat 

B.5d64.  Can  you  give  us  any  information  on  the  manufac¬ 
ture  of  cooking  fat?  (London.) 

There  are  two  ways  of  manufacturing  shortenings  and 
cooking  fats :  by  means  of  the  chill  roll,  or  by  means  of 
chilling  inside  tubes. 

The  chill  roll  used  for  this  purpose  is  similar  to  that 
used  in  the  manufacture  of  margarine,  the  difference 
being  that  it  is  fitted  with  a  picker  trough.  The  fat 
blended  in  a  melted  form  is  fed  on  to  the  roll  through  a 
distributing  device.  The  solidified  fat  film  is  scraped  off 
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the  roll  by  means  of  a  knife  blade  and  falls  into  the 
picker  trough.  This  is  a  long  horizontal  U-shaped  trough, 
through  which  passes  lengthwise  a  revolving  shaft.  The 
shaft  is  fitted  with  blades  at  such  an  angle  that  the  fat 
is  propelled  along  the  trough.  The  trough  is  only  partly 
filled  with  fat,  leaving  a  portion  of  the  blades  exposed. 
As  the  shaft  revolves,  air  is  whipped  into  the  fat,  the 
amount  of  air  to  be  incorporated  depending  on  the  speed 
of  the  shaft,  which  is  controllable. 

As  in  the  case  of  margarine,  the  temperature  of  the 
fat  will  rise  after  it  has  been  scraped  off  the  roll,  owing 
to  heat  of  crystallisation  being  released.  The  temperature 
of  the  fat  rises  by  30*  to  40*  F.  while  in  the  trough  and 
leaves  it  at  about  70*  to  80*  F. 

Often  a  second  picker  trough  is  used  in  series.  A  pump 
working  at  a  pressure  of  150  to  400  lb.  per  sq.  in.  b  used 
to  transfer  the  fat  from  the  first  to  the  second  trough 
through  a  homogenising  type  of  valve.  In  the  second 
trough  the  fat  covers  the  blades  completely.  Crystallisa¬ 
tion  is  completed  in  this  trough  and  any  lumps  which 
may  be  present  are  broken  up. 

Another  pressure  pump  delivers  the  fat  through  a 
second  valve  to  the  atmosphere.  A  cooking  fat  or  shorten¬ 
ing  that  has  passed  through  two  picker  troughs  is 
smoother  and  more  uniform  than  one  that  has  been 
texturated  only  once.  The  finished  fat  is  then  formed 
into  packets  or  blocks  or  filled  into  tins. 

The  alternative  method  of  producing  cooking  fats — the 
one  which  is  fast  supplanting  the  chill  roll  in  the  manu¬ 
facture  of  shortenings  in  the  IJ.S.A. — is  by  means  of  chill¬ 
ing  inside  tubes.  The  best  known  continuous  machine 
for  shortening  manufacture  is  the  Votator.  The  tempera¬ 
ture  of  the  product  leaving  the  Votator  is  5*  to  10*  F. 
higher  than  the  temperature  of  a  fat  produced  on  the 
chilling  roll.  This  is  because  the  chilling  medium  absorbs 
less  of  the  heat  of  crystallisation  than  is  the  case  with 
the  chill  roll  owing  to  the  shorter  time  of  contact. 

Information  Supplied 

The  Enquiry  Service  has  dealt  with  requests  for 
the  names  of  manufacturers  and  suppliers  of  plant, 
machinery,  and  materials,  and  also  general  information 
as  follows : 

B.5338.  Jar  labelling.  (Cape  Province.) 

B.5339.  Swiss  Roll  band  plant.  (Australia.) 

B.5345.  Suet  shredder.  (Ireland.) 

B.5d46.  Prepared  cake  mixes.  (New  Zealand.) 

B.5848.  Cereal  puffing  guns.  (Sweden.) 

B.5349.  Colloid  mill.  (Norfolk.) 

B.5350.  Potato  crisps  and  macaroni.  (India.) 

B.535d.  Suet.  (Warwicks.) 

B.5355.  Cocktail  cherries.  (London.) 

B.5356.  Table  jellies.  (Devon.) 

B.5366.  Ham  canning.  (London.) 

B.5369.  Orange  peel.  (Cornwall.) 

B.5372.  Strawberry  canning.  (South  Africa.) 

B.5374.  Processing  liquid  egg.  (France.) 

B.5376.  Poultry  processing.  (Lancs.) 

B.5377.  Popcorn.  (S.  Rhodesia.) 

B.5378.  Nut  shelling  and  nut  importers.  (Wilts.) 
B.5379.  Glyceryl  monostearate.  (South  Africa.) 

Information  Required 

B.5318.  Machine  for  removing  the  flower  of  cauliflower. 
(Australia.) 

B.5405.  Manufacturers  of  a  shrimp  peeling  machine. 
(Norfolk.) 
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Recent  Patents 

057,114.  Pennsylvania  Salt  Manufac¬ 
turing  Co. :  Packing  structure. 

‘’57>I25-  Ideal  Packagings,  Ltd.,  and 
Morgenstern,  K.  D.  :  Machine  for  wrap¬ 
ping  and  packaging  articles. 

657.150-  SupERSTAT,  Ltd.,  Brake,  A.  H., 
and  Osborne,  S.  C.  ;  Electronic  treatment 
of  water  for  the  purpose  of  reducing  the 
effects  due  to  hardness. 

657,191.  Weir.  Ltd.,  G.  and  J.,  and 
Hillier,  H.  :  Boiler  feed  systems. 
657,232.  Page,  A.  C. :  Method  of  and 
means  for  handling  biscuits. 

(>57>25^-  Stevens,  A.  H.  (Sutherland 
Paper  Co.):  Method  of  wrapping  and 
labelling  receptacles. 

657.265.  King,  Ltd.,  G.  W.,  and  Bur¬ 
rows,  A.  T.  C. :  Conveyor  systems. 
657,676.  Helgerud.  O.  :  Process  for 
treating  vegetaliles  and  fruits  prior  to 
freezing  same. 

657.691.  Durrani,  A.  K.  Ozai-:  Quick- 
c(X)king  rice  and  methixl  of  making  the 
.same. 

-ABSTRACT  OF  PATENT 
SPECIFICATION 
Glutamic  Acid  and  Salts 

The  prcxluction  of  glutamic  acid  and 
the  salts  thereof  has  lieen  carried  out  in 
the  past  by  means  of  numerous  processes, 
depending  upon  the  particular  source  of 
proteinaceous  material  employed  in  the 
hydrolysis  step.  Thus,  for  example, 
Steffen's  filtrate  from  the  manufacture  of 
sugar  from  sugar  beets,  maize  gluten, 
wheat  gluten,  and  other  similar  protein¬ 
aceous  materials  have  been  employed. 

In  practising  the  various  processes  re¬ 
quired  for  the  isolation  and  purification 
of  glutamic  acid  therefrom,  and  for  the 
conv’ersion  of  such  glutamic  acid  into 
monosixlium  glutamate,  the  yields  ob¬ 
tained  have  frequently  lieen  low,  fre¬ 
quently'  of  the  order  of  between  about  50 
and  alxiut  70  per  cent,  by  weight  of  the 
total  glutamic  acid  originally  contained 
in  the  proteinaceous  substances  pro¬ 
cessed. 

In  many  instances  expensive  equipment 
and  reagents  have  raised  production  costs 
to  a  prohibitively  high  level.  The  de¬ 
velopment  of  a  cheap  commercial  pro¬ 
cess  for  the  efficient  recovery  of  substan¬ 
tially  pure  glutamic  acid  and  its  mono- 
sixlium  derivative  is  highly  desirable. 

It  is  an  object  of  the  present  invention 
to  provide  an  improved  process  for  the 
hydrolysis  of  cereal  glutens  in  order  to 
obtain  improved  yields  of  glutamic  -acid 
and/or  the  monosodium  salt  thereof 
while  at  the  same  time  lowering  the  over¬ 
all  cost  of  proilucing  the  same. 

A  further  object  is  to  remove  from  the 
hydrolysate  in  a  single  operation  the 
major  jxirtion  of  the  more  insoluble 
amino  acids  produced  during  the  hydro¬ 
lysis,  with  the  exception  of  glutamic 
acid  as  a  subsequent  step  or  steps  in  the 
process. 

Upon  the  hydrolysis  of  the  cereal 
gluten  such  as  maize  gluten  or  wheat 
gluten  with  a  strong  mineral  acid  such  as, 
for  example,  hydriK:hloric  acid  or  sul¬ 
phuric  acid,  a  variety  of  products  are 
produced  among  which  may  be  men¬ 
tioned  humin  (a  dark,  slimy  material 
which  is  relatively  difficult  to  filter  from 
the  solution  ammonia),  a  considerable 
amount  of  amino  acids  other  than  glu¬ 
tamic  acid,  and  after  neutralisation  of 
the  hydrolysate  with  a  suitable  alkali 
such  as  stxlium  hydroxide  or  sodium 
carbonate,  a  quantity  of  sodium  chloride. 


This  mixture  must  be  processed  in  order 
to  segregate  and  then  to  purify  the  glu¬ 
tamic  acid  produced,  and  the  operations 
involved  in  this  segregation  and  purifica¬ 
tion  must  of  necessity  be  correlated  with 
resp^t  to  one  another  so  as  to  involve 
a  minimum  amount  of  chemical  reagents 
which  are  expensive,  and  at  the  same 
time  involve  a  maximum  amount  of  puri¬ 
fied  glutamic  acid  and/or  its  mono¬ 
sodium  derivative. 

654,760.  International  Minerals  and 
Chemical  Corporation. 


Trade  Marks 

MAGONA. — 694,629.  Almond  paste. 
Smith  Hayden  and  Company,  Limited, 
Cambrian  Works,  Croydon  Road,  Becken¬ 
ham,  Kent;  Manufacturers  and  Merchants. 
STABILEO. — 694,915.  Electrically 
heated  lalxiratorv'  ovens.  Baird  and  Tat- 
lock  (London),  Limited,  14-17,  St.  Cross 
Street,  London,  E.C.i;  Manufacturers 
and  Merchants. 

STABILAS  . — 694,916.  Gas-heated 
laboratory  ovens.  Baird  and  Tatlock 
(London),  Limited,  14-17.  St.  Cross 
Street,  London,  E.C.i;  Manufacturers  and 
Merchants. 

MAZ. — 695,151.  Fillings  and  coatings, 
all  principally  of  marzipan,  for  use  in  the 
liakery  and  confectionery  trades.  George 
Walter  Pickles,  trading  as  Geo.  W. 
Pickles  and  Company,  12,  Jordan  Street, 
Liverpool,  i;  Manufacturer. 

HAZ. — 695,871.  Flour.  British  Dough¬ 
nut  Company,  Limited,  137,  Clapham 
Road,  Ixindon,  S.W.9;  Manufacturers. 
POSTER  CLARK’S.— 695,987.  Soups, 
soup  powders,  soup  cubes,  junket  crystals, 
fruit  jellies  (for  food),  canned  fruits,  and 
canned  vegetables.  Poster  Clark,  Limited, 
Eiffel  Tower  Works,  Hart  Street,  Maid¬ 
stone,  Kent;  Manufacturers. 

LLUM’S. — 696,052.  Cakes,  biscuits  (other 
than  biscuits  for  animals),  non-medicated 
confectionery,  and  meat  pies.  Evan 
Thomas  Williams,  Twyn  Bakery,  ii, 
Glebeland  Street,  Merthyr,  Glamorgan¬ 
shire;  Manufacturer  and  Merchant. 
PUPPLES. — 696,157.  Cooked  potatoes. 
J.  Lyons  and  Company,  Limited,  Cadby 
Hall,  London,  W.14;  Merchants  and 
Manufacturers. 

TEX. — 696,397.  Yeast  extracts  for  use 
as  food.  Granose  Poods,  Limited,  Stan- 
Ixirough  Park,  Watford,  Hertfordshire; 
Manufacturers. 

ICE  PRINCESS. — 696,547.  Ice  cream 
powder.  Geoffrey  Palgrave  Barker,  c/o 
Close  Brothers,  Shell  House,  55,  Bishops- 
gate,  Ixmdon,  E.C.2;  Company  Director. 
HOSTESS.  —  696, 7(x).  Tea.  Maypole 
Dairy  Company,  Limited,  179-189,  City 
Road,  Ivondon,  E.C.i;  Provision  Mer¬ 
chants. 

VITA-YEAST. — 697,052.  Cereals  and 
preparations  made  from  cereals,  all  for 
food  for  human  consumption  and  all  con¬ 
taining  yeast.  Macleans,  Limited,  Great 
West  Road,  Brentford,  Middlesex;  Manu¬ 
facturing  Chemists. 

LUCKY  PIND. — 697,075.  Fruits  and 
vegetables,  all  being  canned,  frozen,  or 
dehydrated  gixxls.  Gershon  Herzl  Pine- 
stone,  5,  Croyde  Road,  Clifton  Drive, 
St.  Anne’s-on-Sea,  I.ancashire;  Manufac¬ 
turer. 

Recent  patents  and  trade  marks  have 
been  selected  from  the  “  Official  Journal 
of  Patents  ”  and  the  “  Official  Trade 
Marks  Journal "  and  are  published  by 
permission  of  the  Controller  of  H.M.S.O. 


New  Companies 

W.  A.  Miller  (Covent  Garden),  Limited. 

(495020.)  103,  Cannon  Street,  E.C.4.  To 
carry  on  business  of  fruit,  vegetable, 
flower,  and  general  produce  brokers  and 
dealers,  etc.  Nom.  cap. :  £6,000  in  £i 
shares.  Dirs. :  W.  A.  Miller,  40,  Gold 
Street,  E.i;  A.  Saveall,  18,  Victoria  Road, 
Broad  Lane,  N.15. 

Amos  Pickles,  Limited.  (495024.)  Scar 
Mount,  Trawden,  nr.  Colne,  Lancs.  To 
carry  on  business  of  bakers,  pastrycooks, 
etc.  Nom.  cap.:  ;^i,ooo  in  £i  shares. 
Dirs. :  H.  Pickles  (permt.),  Mrs.  M. 
Pickles  (permt.),  and  H.  M.  Pickles,  all 
of  140,  Keighley  Road,  Colne,  Lancs. 

Charles  Maddock,  Limited.  (495088.) 
223,  North  Road,  Preston,  Lancs.  To 
carry  on  business  of  potato,  fruit,  and 
vegetable  merchants,  etc.  Nom.  cap. : 
£5,000  in  £i  shares.  Dirs. ;  F.  Kenyon, 
73,  Callow  Street,  Preston;  J.  H.  Mad¬ 
dock  and  Julia  Maddock,  153,  Long- 
bridge  Road,  Ribbleton,  Preston. 

G  r  e  s  t  a  (Bognor  Regis),  Limited. 
(495089.)  To  carry  on  business  of  manu¬ 
facturers  of  and  dealers  in  ice  cream, 
iced  lollies,  ice  and  frozen  foods,  etc. 
Nom.  cap. :  ;^i,ooo  in  £i  shares.  Dirs. : 
not  named.  Subs. :  G.  Atkinson,  157, 
Chichester  Road,  Bognor  Regis;  J.  S. 
Anderson,  11,  The  Grove,  Felpham. 

Pagella  Benner,  Limited.  (4951 10.) 
15,  Victoria  Street,  Liverpool,  2.  To 
carry  on  business  of  importers,  exporters, 
fruiterers,  greengrocers,  etc.  Nom.  cap. : 
;^i,ooo  in  £i  shares.  Dirs. :  C.  E.  Pagella, 
Vernon  Grange,  Shirley  Avenue,  Cheam, 
Surrey;  F.  E.  Benner,  20,  Fruithill  Park, 
Andersonstown,  Belfast,  N.I. 

Bradman  Pood  Products,  Limited. 
(495123.)  To  taka  over  business  of  con¬ 
fectioners  carried  on  at  52,  Westway, 
Caterham,  Surrey,  as  “  Bradman  and 
Ash,”  etc,  Nom.  cap.:  £2,500  in  £i 
shares  (2,400  ord.  ”  A  ”  and  100  ord. 
”  B  ”).  Dirs.:  R.  W.  Bradman  and  F. 
Oppenheimer,  addresses  not  stated;  V.  H. 
Frank,  6,  Drapers  Gardens,  E.C.2  (acct.). 

G.  K.  McDonald,  Limited.  (495179.) 
7,  Alba  Gardens,  Golders  Green,  N.W.ii. 
To  carry  on  business  of  manufacturers  of 
and  dealers  in  driers;  fruiterers  and 
greengrocers;  bacon  factors  and  mer¬ 
chants;  bakers;  butchers,  etc.  Nom.  cap. : 
;^i,ooo  in  shares.  Permt.  dirs. :  Gladys 
K.  McDonald  and  J,  V.  W.  McDonald, 
7,  Alba  Gardens,  Golders  Green,  N.W.ii. 

Mclnnes,  Lumb,  and  Company,  Limited. 
(495193.)  McBym  House,  Oxford  Lane, 
Siddal,  Halifax.  To  take  over  business 
of  fish  friers  and  potato  crisp  manufac¬ 
turers  carried  on  at  Siddal,  nr.  Halifax, 
as  ”  Mclnnes,  Lumb,  and  Co.”  Nom. 
cap. :  £20,000  in  16,000  cum.  pref.  shares 
of  £1  and  16,000  ord.  shares  of  5s.  each. 
Dirs. :  G.  T.  Mclnnes,  Red  Hill  Farm, 
Wateringbury,  Maidstone;  J.  L.  Lumb, 
7,  Grandsmere  Place,  Halifax;  C.  R.  Mat¬ 
tock  and  L.  E.  Jones. 

Gamsey’s  Crisps  (Cheltenham),  Limited. 
(495245.)  Providence  Works,  Fairview 
Road,  Cheltenham.  To  take  over  busi¬ 
ness  of  potato  crisp  manufacturers  carried 
on  as  ”  Camsey’s  Crisps  (Cheltenham)  ” 
by  W.  A.  Camsey  and  P.  J.  Witts..  Nom. 
cap.:  £6,000  in  £i  shares.  Permt.  dirs.: 
G.  A.  Barnett,  Marona,  Bradley  Road, 
Charlton  Kings,  Cheltenham;  W.  A.  Cam¬ 
sey,  104,  Naunton  I.,ane,  Cheltenham; 
P.  J.  Witts,  Forby,  Pilford  Avenue, 
Cheltenham. 


From  Jordan  and  Sons,  Limited,  Com¬ 
pany  Registration  Agents,  116,  Chancery 
Lane.  London,  W.C.2. 
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